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In Memoria

It is with deep regret that we report the death of Timothy W. Heakin. On 25
February 1991 Tim died of natural causes while enroute to the Bethel hospital.
Tim had been a permanent-seasonal Fish and Game Technician II for the Divisions
of Commercial Fisheries and Subsistence. He was on seasonal leave without pay
at the time of hie death.

In addition to doing his job well during his first season, Tim showed good
judgement in two separate crises. In one case he saved the life of a fellow
employee by evacuating him by boat and plane. In the other crisis he estayed calm
as flood waters rose around his knees and ineured the safety of both state
equipment and near by private property while waiting for the helicopter that
evacuated him.

In the short time he worked for the Department, he gained the friendship and
respect of the people who worked with him. His special assistance was greatly
appreciated. He was a good friend and dedicated employee. He will be missed.
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PREFACE

This is the twenty-ninth annual management report detailing the management
activities of the Division of Commercial Fisheries staff in the Kuskokwim Area.
The 1960-1974 management reports for the "Kuskokwim Diatrict™ appear in the
Arctic-Yukon-Kuskokwim Area report series. The 1975-1986 management reports
appear in the Kuskokwim Area Annual Report series. The annual management report
became a part of the Regional Information Report Series in 15987.

Data presented in this report supersedes information found in previous management
reports. This report includes summary data from many Bpecial research projects.
Complete documentation of these projects and results appear in separate reports.
Some of the data presented is preliminary and may be presented with minor
differences in future reports. ’

Subglatence catch estimates for the years before 1978 are different from the
estimates presented in the Kuskokwim Area Annual Management Reports for 1978
through 1984. The historical data was reanalyzed in 1978 and tables were revised
accordingly. The method and the reason for the revision was not recorded. In
an effort to standardize the subsistence catch data, the estimates originally
reported in the Management Reports before 1978 have replaced the 1578 revisions.

To simplify use of this report, the tabular data are separated into current year
tablee and appendix tables. The appendix tables are separated by species and
fishing district. The appendix tables show annual comparisons and information
that eeldom change.

"Total fishermen” is the term used to represent the total number of fishermen who
made at least one delivery during a particular interval. In the past many area
fishermen only delivered once or twice during each season. The increaeing
importance of cash in the area economy has resulted in higher levels of sustained
effort throughout the fishing season.

"Total fishermen hours™ is the product of the number of unique CFEC permits used
in a fishing period multiplied by the total number of hours the district was open
to commercial fishing. The catch divided by the resulting number of fishermen
hours equals catch per fishermen hour (catch per unit effort or C.P.U.E.).

Computer tabulations of fish tickets provide the commercial catch data presented
in this report. The computer software program used to tabulate fish ticket data
is the statewide syastem provided by the Division of Commercial Fisheries Computer
Services section. During 1990 the Bethel office tabulated 13,776 fish tickets
(Table 1).



PART I. INTRODUCTION: SALMON PISHERY

Area and Digtrict Boundaries

The Kuskokwim Area includes all waters of Alaska between Cape Newenham and the
Naskonat Peninsula, plus Nunivak and St. Matthew Islands (Figure 1). Commercial
salmon fishing occurg {n four districts in the area:

District 1, the Lower Kuskokwim River, consigts of the Kuskokwim River from a
line between Apokak Slough and Popokamiuvt, upstream to a line between ADF&G
regulatory markeras located about one mile above tha Tuluksak River (Pigure 2).
The downstream boundary has been in effect since 1986 and the upstream boundary
was first used in 1990.

District 2, the Middle Kuskokwim River, conaists of the Kuskokwim River from
ADF&G regulatory markers located at the upstream entrance to the second slough
on the west bank downstream from Kalskag to the regulatory markers at Chuathbaluk
(Figure 3). The downstream boundary of District 2 was used for the first time in
1990.

District 4, Quinhagak, congists of the waters of Ruskokwim Bay betwaeen the mouth
of Weelung Creek (misspelled in the regulations as Wheelling) and the South Mouth
of the Arolik River (Figure 4). The northern boundary was new in 1990 and the
first boundary change since 1560.

District 5 consists of the waters of Goodnews Bay (Figure 5). This boundary has
been in effect since the inception of the fishery in 1968.

The W precedes the district number on the figures and in news releases (eg. W-1).
This helps the public differentiate between announcementg for the Yukon River
districts (Y) and the Kuskokwim River (W) districts. W ie the letter code
assigned to the Kuskokwim by the Commercial Fisheries Entry Commigsion.

Fishery Resources

Six especies of Pacific salmon are indigenous to the area; chinook or "king”
salmon (Oncorhvnchus tshawytscha), sockeye or "red” salmon (O. nerka), coho or
"silver® salmon (0. kisutch), pink or "humpy® salmon (O. gorbuscha) chum or "dog”
salmon (O, keta) and rainbow trout (O. mykis). The Kuskokwim River drainage has
the largest populations of chinook, sockeye, coho and chum ealmon in the area.
Pink galmon occur throughout the area. Little quantitative data on the
population size of pink salmon is avallable because of the lack of commercial
markets and intereset by subsistence fishermen. Rainbow trout are rare or absent
upstream of the Aniak River drainage and west of the Kuskokwim River. The
largest populations in the area are found in the Kanektok and Goodnews Rivera.
There is no commercial fishery on rainbow trout and little subsistence harvest
information for this species has been collected (Coffing in prep; USF&WS files).
Overall, the contribution to the subaistence fishery throughout the Ruskokwim
area has not been quantified. There is a growing sport fishery on all Bix
species that is documented by the Division of Sport Fish.

The management objective for all species and districts is to achieve desired
escapement objectives and allow for the orderly harvest of f£fish surplus to
spawning requirements. Subsistence uses receive the highest priority among
benaeficjial uses of the resources.



Management Programs

The vast size of the area and the turbid nature of many streams make accurate
estimates of the size of malmon returns and spawning escapements difficult to
obtain. The relative lack of comparative catch data, caused by the expansion of
the fisheries since their initiation, hampars management. Management of the
commercial harvest ies complicated by the need to provide optimum spawning
escapements, as well as sufficient harvest to the important subsistence fishery.
In recent years, salmon migratory timing data bases have become extensive enough
to assist in-season management.

Prior to 1983, a management strategy of conservatively increasing the level of
commercial catch to establish definite trends between catch and escapement
allowed development of the fishery. The area’s escapement data base allowed the
assignment of provisional salmon spawning escapement objectives in major spawning
gystems in 1983, These objectives; an average of aerial survey, tower, weir, and
gonar indices obtained in theese systems since 1960 under good to fair conditions
(Appendix A.l). Indices obtained under poor conditione (primarily turbid water
or radically incomplete counts) were excluded. Unusually large chum salmon
surveys from the Tuluksak River and Kanektok River data bases were removed from
the index calculations because of their diaproportionate effect. A typographical
error in the Risaralik River escapement objectives was detected in the
preparation of this report and the objectivea corrected.

The index of annual spawning escapements8 is accomplished through aerial surveys
of streams and lakes. A welr on the Kogrukluk River, a sonar counter in the
Aniak River, and a counting tower on the Goodnews River provide more accurate
eastimates of escapement and allow calibration of some aerial surveys. Turbid
water conditions and inclement weather often prevent accurate aerial estimates
of escapement. In 1990 forest fires in the upper Kuskokwim drainage prevented
surveys in that vicinity.

The sockeye salmon escapement objective for the Kanektok River was revised in
1990. Previously the objective had been the average of the surveys obtained from
1960 to 1983, which was 32,000. It was revised to 15,000 in 1990. The aerial
survey count as a percentage of the tower count in the neighboring Goodnews River
showed the aerial surveys ranged from 11 to 85 percent of tower count (Appendix
D.3). The monar counts conducted in the Kanektok River also showed that the peak
aerial survey was under recording the total sockeye salmon escapement (Schultz
1983, Huttunen 1984 & 1986). In the near by Toglak District sockeye salmon runs
have supported a 20 year average exploitation rate of 52 to 61 percent (Bill
1988). The 10 year average catch of sockeye salmon in District 4 ie 16,168
(Appendix C.7). Given the underestimate by the aerial survey, the sustainable
harvest rate, and the average harvest, the escapement objective of 32,000
appeared to high. The new objective of 15,000 should result in a conservative
exploitation rate, less than S0 percent, which will allow an increased sockeye
salmon catch without endangering the sustained yield of the run.

Attainment of escapement objectives ie needed to maintain salmon runs at recent
historic levela. Future adjustment of cobjectives may be required to optimize
salmon production. Improvement of the escapement asgsessment program continues
to be a priority.

The change from a harveat-guideline-based management strategy to an escapement-
objective-based strategy in 1983 appears to be increasing the average harvest
(Appendix A.3). It i\ too early to determine if the escapement-based management
Btrategy will provide a long term increase in production in the Xuskokwim Area.

Adjustments of the number and duration of commercial fishing periode and time
intervals between periods are the primary methods of distributing the harvest
throughout the run. This avoids over-harvesting discrete stocks and allows
harveets to remain within guidelinee, achievement of escapement objectives, and



gufficiant fishing time for the subsistence fishery. Commercial fishing perfods
vary between 6 and 36 hours in length depending on the species, effort, and
return magnitude.

In 1987 the Board of Fisherlee, Department of Fish and Game, local Fish and Game
Advisory Committees, local subsistence, and commercial fishermen agreed to work
together to increase the sustafned yield of Kuskokwim River salmon stocks. The
JOINT STATEMENT ON THE MANAGEMENT OF THE KUSKORWIM RIVER SALMON FISHERY was
adopted by the Board of Fish as a result (ADF&G 1990RA).

To achieve the goal the Kuskokwim River salmon users formed the Kuskokwim River
Salmon Management Working Group (Working Group):

1. To arrive at a conseneus regarding the openings and closures
of the Kuskokwim River fiehery.

2. To work towards the development of a compreheneive management
pPlan for all Kuskokwim River salmon stocks.

Adjustmente of commercial fishing time in Districts 4 and & are made by the
Department during the season. Adjustments are in response to run magnitudes and
allow the harvest of salmon asurplus to the needed spawning escapement. Run
magnitude is measured by commercial catch data and by various Department
escapement studies.

Several research projects help with assessing in-season run strength. A
industry-Department test fishery for salmon began in 1988 near the downstream
boundary of District 1. The Working Group developed the operational plan, and
the test fishery was sponsored by Kuskokwim River procassors and the Department
in 1990. This test fishery index provides an earlier assessment of run strength
than the Department test fishery located near Bethel.

The summer of 1990 marked the third year of operation for the Kuskokwim Sonar.
A transducer was deployed on the right bank from 1 June to 14 August. Fish
spatial distribution was determined by Bampling a lateral transect with a
vertical looking transducer. Using horlzontal fish distribution information the
right bank sonar counte were expanded for area not ensonified. A test net was
deployed 10 meter upstream from the transducer. There was no detectable spatial
geparation between salmon and non-salmon species; both salmon and non-salmon
species were intercepted from 2 through 50 m from shore. Sonar test fishing
indices were used to segregate counts attributable to whitefish. Daily passage
estimates were provided for area managers in a timely manner. There was a poor
correlation between sonar counte and Bethel test fishing indices. Partial
explanation of these data may be in the difference of sampling frequency.
Commercial catch and gonar estimates correlated well for the majority of the
summer. The commercial catch mirrored sonar estimates for 5 July through 6
August.

The Xuskokwim River Salmon Working Group developed a program to provide CPUE
information from the subsistence fishery. This program was Bponsored by the
Kughkokwim Fishermen’s Cooperative and the Department through a contract. It was
very successful at providing subsistence CPUE information from Districts 1 and
2. It is a great improvement over the previous ad-hoc reporting system used by
the Department. Biometric analysis of the program in 1988 resulted in fewear
sampling stations being used in 1989, Further analysis and budget considerations
ragulted in four sampling stations in 1990. Data interpretation is still a
problem with this program and ita main value lies in the anecdotal information
it supplies.

Communicating management plans and decisions to the public is alwaye difficult.

Many of the people in the Kuskokwim Area cannot read or speak English. More
often English is a mecond language which increases the challenge of communicating
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management plans and decisions. The Department and the Working Group worked
closely together which dramatically improved the acceptance and understanding of
many users. Special requlation notices were broadcaet over local radio stations
and over VHF and CB radio in English and Yup‘ik.

A weakly Englieh language fishery program ie broadcast over radio station KYUK
in Bethel. The program provides information on regulations, biology, and
fisheries management throughout the year.

BUBBISTENCE FISHERY
Background

Subgistence fishing and summer £ishing camps have a long history in the Kuskokwim
Area. Many families throughout the area rely on the harvest of fish and wildlife
for subsistence use which continue to be an important component of the local
economy . During summer, the day-to-day activities of many households focus
around the harvesting, processing, and preserving of salmon for subsistence use.

The Kuekokwim Area subsistence salmon fishery ies one of the largest and most
important in the state, with nearly 1,300 households harvesting salmon. Many
other househclds, which may not be directly involved in actual harvesting, assist
fighing houeeholde with processing and preservation activitlies.

There are 37 communities within the Kuskokwim Area (Figure 1). These communities
conpiat of over 3,300 households, many of which fish for salmon for subsistence
purposes. Approximately 2,600 of these householde compriging 26 communities are
situated aleng the Kuskokwim River or ite tributaries. Resldents of
Kwigillingok, Kongiganak, and Kipnuk, situated along the northern shore of
Kuskokwim Bay, comprise 184 households. Residents from these three communities
are thought to harvest primarily Kuskokwim River salmon stocks.

In the southern portion of the Kuskokwim Area, residents of Quinhagak, Goodnews
Bay, and Platinum, comprigsed of just over 200 households, utilize stocks
primarily from the Kanektok, Arolik, Goodnews river systems. Reaidants of Bering
Sea coast communities of Mekoryuk, Toksook Bay, Nightmute, Tununak, and Newtok,
consisting of approximately 300 householda, harvested salmon bound for both local
and more distant (Yukon-Kuskokwim) drainages.

All six species of salmon (rainbow trout included) are harvested for subsistence
use. Annual subsistence harvest surveys have been aimed at gathering data on
only chinook, sockeye, chum, and coho salmon. Subsistence catches of chinook
salmon in the Kuskokwim Area often exceed the commercial catch of this epecies
(Table A.3.).

Subsistence Salmon Fishing Regulations

Participation

Prior to 15988, any resident of Alasgka could harvest Kuskokwim Area salmon for
subsiptence use. During 1988 and 1989, only RAlaska reBidents domiciled in the
Kuskokwim Area could take Kuskokwim Area salmon for subsistence uses. In
December 1989, the Alaska Supreme Court ruled in McDowell v. State of Alaska that
the rural preference in the State subsiastence statute violated the Alaska
Constitution. As a result of that decision, all Alaska residents domiciled in
the State for at leadt 12 monthe became eligible to harvest salmon in the
Kuskokwim Area for subsistence use.




Licenses, Permitg, and Gear

In 1990 licenses and permits were not required for subeistence fishing in the
Kuskokwim Area. Salmon harvested for subsistence use could be caught using set
and drift gill nets, beach seines, and fishwheels. In the Holitna River drainage
only, spears could also be used. The total length of set or drift gill nets in
use by an individual could not exceed 50 fathoms. Gill nets could be of any
sized mesh, however, nets with six inch or smaller mesh could not be more than
45 meashes in depth and nets with greater than aix inch meah could not be more
than 35 meshes in depth. All gill nets used for subsistence fishing were
required to have a buoy attached with the name and address of the operator
written on it. Pishwheels were also required to have the name and address of the
operator inascribed on the side of the fishwheel facing midstream of the river
(ADF&G 1990). There were no restrictions on the number of salmon that could be
harvested by individual fishermen or households.

In-Season Closures

Generally speaking, many of the fisharmen involved in the subsistence fighery are
local residents who also participate in the commercial fishery. During 1990,
subsistence salmon fishing wase closed in the commercial fishing districts and
adjacent areas before, during, and after each commercial fishing period. The
purpose of these closures was to discourage illegal commercial fishing and to
help prevent the sale of subsistence caught salmon in the commercial fishery.
In the Lower Kuskokwim region (Dietrlet 1), only the commercial fishing district
and Kuskokuak Slough areas were affected; the spawning tributaries remained open
to subgistence fishing throughout the season (Figure 2). In the Middle Kuskokwim
(District 2), Quinhagak (District 4), and Goodnews Bay (District 5), both the
districts and the spawning tributaries were closed before, during, and after
commercial periods. That portion of the Kuskokwim River between Districts 1 and
2 was closed to subsistence fishing at the same time Bubsistence closures
occurred in District 1.

Unless affected by the commercial fishery, as described above, the subaistence
fishery remained open. For example, subsistence closures in District 1 occurred
16 hours before, during, and 6 hours after each commercial fishing period.
During 1990, between June 19 and August 2B, the subBistence fishing closures
before, during, and after commercial periods in District 1 totaled 369 hours (or
15.4 total days). During the same time, commercial salmon fishing in District
1 was opened for a total of 83 hours (3.5 total days) (Table 2).

Subsistence Salmon Harvest Surveys

The management of Kuskokwim Area salmon fisherles requires that the Department
know how many Bsalmon are harvested in both the subsistence and commercial
fisheries. Data on the subsistence harvest of salmon is collected annually. The
Division of Commercial Fisheries began annual subsistence salmon harvest surveys
along the Kuskokwim River in 1960, in Quinhagak in 1967, and in Goodnews Bay and
Platinum in 1979. 1In 1988 the Division of Subaistence took over the annual
subgigtence ®salmon harvest surveys under a memorandum of agreement with the
Division of Commercial Fisheries and have been responsible for collecting and
analyzing the data since that time.

Methods
During 1990, three methods were used to gather subsistence salmon harvest data.
These methods were: 1) aubsistence salmon catch calendars, 2) post-season

community surveys of Kuskokwim Area households, and 3) postcard and telephone
surveys. In early 1990, after the 1989 data analysia had been completed, the
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Divieion of Subsigtence updated its household list database in order to better
define households potentially harvesting Kuskokwim Area salmon stocks in 1990 for
subsistance use. Each household in the database wasgs designated as either
"ugually fish™ or "usually does not fish" depending on past fishing history.
Households listed in the database were the basis of sampling and astimation of
subsistence salmon harvests for the Kuskokwim Area. Each household on the list
wag assigned a unigque identifier through which subsequent information could be
tracked.

catch Calendars

In May 1990, subsistence salmon catch calendars were mailed to all Kuskokwim Area
households which had been identified as "usually fish.” Three similar but unique
catch calendars were designed for recording the daily catch of each salmon
species harvested for subsimtence use (Appendix S 1.). One atyle of calendar was
sent to households in communities along the Lower and Middle regions of the
Kuskokwim River, to communities along the Bering Sea coast, and to communities
in the Upper Kuskokwim River region upstream as far as the community of Stony
River. A Becond style of calendar was sent to the remaining households in the
Upper Kuskokwim River region and a third style was sent to householde in
Quinhagak, Goodnews Bay, and Platinum. Where addresses were available, the
calendars were mailed to post office boxes; otherwise calendars were sent general
delivery for the post office clerk to distribute. Each calendar was postage paid
and addressed for rxeturn to the Bethel Division of Subsistence office. Over
1,500 subsistence salmon catch calendars were distributed to Kuskokwim Area
households.

Household Surveys

The second method of collecting subsistence salmon harvest information wae the
post~season household surveys. With this method, staff traveled to communities
in the Ruskokwim Area and went house-to-house interviewing residents about their
1990 salmon fishing efforts. Similar to the approcach ueed in developing the
catch calendars, three color coded survey instruments were developed and used
(Rprendix S.2). Except for local terms used for the salmon epecies, the survey
questions asked in each region were identical. )

The goals of the post-season gsurvey were to:

1) collect harvest data that would result in a total harvest estimate
for subsistence salmon by species for the Xuskokwim drainage and by
community;

2) compile information on fishing effort, gear types, participation
rates, and timing of the subsistence harvest;

J) identify salmon harvest issues;

4) update community household lists and identify fishing households.

Thirty-one communities were targeted for post-gseason surveys over a two month
period beginning in early October after most residents had completed salmon
fishing for the season and after most hunterg had returned home from fall moose
and caribou hunting. Communities in which residents usually harvest salmon
through October were surveyed in November. Divigion of Subsistence staff
conducted house-to-house surveys in 28 communities. House-to-house surveys were
not done in Bethel primarily because of its large Bize and time constraints
placed on staff due to funding limitations. For the same reasons, house-to-house
surveys were also not done in Telida and the five Bering Sea coast communities.
Kipnuk and Kwigillingok did not wish to allow staff to conduct house-to-house
surveyg in their communities.



Survey work was conducted systematically. Prior to beginning the community
gurveys, efforts were made to inform and prepare resldents for the arrival of
staff doing the surveys. This was done weeks or days in advance of their arrival
through letters to City, IRA, or Traditional council offices in each community,
r:gtoia§nouncemente, posters in public buildings and phone calls to community
o cials.

Upon arrival in a community, staff checked in with the city office to introduce
themselves and outline their task. Staff used community household "checklists”,
prepared in advance, to help them identify households they needed to contact
while conducting the household surveys. Each "checklist" contained a listing of
all known households in the community, identified which hougeholds were reported
to have Bsubsistence fished in 1989, which households were mailed 1990 catch
calendars, and which households had already returned their catch calendars to the
Department. Knowledgeable individuals in the community helped to update the
communjty household list and identify which households "usually fish" and which
households "usually did not fish.” 1In addition, these individuals helpaed to
identify households that subsiptence fished for salmon in 1990.

Staff attempted to contact all households that were either identified as "usually
fish" or were known to have fiehed during 1990. Structured interviews were
conducted with these households through the use of a survey instrument (described
below) and subsistence salmon catch calendars that had not been mailed were also
collected. If time permitted, other households on the community 1list were
contacted about their salmon fishing activitlies, if any. A typical community
vigit lasted one to two days.

Postcard and Telephone Surveys

The third method of collecting information on subsistence harvest of salmon was
through the use of postcard surveys and telephone interviews (Appendix S 3.).
The postcard survey simply asked if the household harvested salmon from the
Kugkokwim Area for subsistence use, the quantities harvested, the type of fishing
gear used. The positcard could be separated in half and returned postage paid.
This type of survey was the primary method of obtaining harvest data from
"usually fish" households in Bethel, Telida, Kipnuk, and the five Bering Sea
coast communities. Postcards were also initially used to obtain data from
McGrath households.

Postcard surveys were mailed out to Bethel and McGrath households in early
October. McGrath households that had not returned their catch calendar or
postcard Burvey were contacted by staff in November as the Upper Kuskokwim
communities were being surveyed. Bethel households that had not returned either
a postcard survey or catch calendar by early November were then contacted by
telephone or again by a second postcard survey. A primary factor limiting
contacta of Bethel households was that for many, neither a mailing address nor
telephone number was available. Households in other communities that were not
available during the staff visits to conduct house-to-house surveys and had not
returned their salmon catch calendar were also mailed postcard surveys.

Subsistence Salmon Harvest Estimation

Information from the three information sources (catch calendars, householad
surveys, postcard/telephone Burveys) was entered into a microcomputer database.
Data were verifled against source documents, and several logic checke of the data
waere made. The master list of names and addresses of resident households was
updated to reflect changes in household composition and number of households
residing in each community. The unique hougehold numbering system was maintained
on the master list and on the database tables containing information from each
of the three information sources.



In ordar to provide a single best estimate for a household‘s harvest of a salmon
Bpecies during 1990, information was compoBited from the various information
sources. This process was conducted by a single researcher on the project to
ensure data consistaency. In moast casas, there were few discrepancies between the
information available from the different sources. In those cases where a
hougehold was determined to have fished for salmon, but no salmon harvest could
be quantified through any information source, the harvest was identified as
"miesing. "

Guidelines developed during the course of the process to composite harvest
information inclunded:

(1) the assumption that the salmon catch calendar contained the best
means of recording the household’s harvest;

(2) that information from the different sources needed to be evaluated
concurrently in order to identify the harvest for each specias;

(3) that information from the different sourcea for a particular species
may be different due to the timing of the collection of this
information;

(4) that information on the use of salmon fed to dogs be used as a
minimum estimate of the household’s harvest if no othar information
is available.

Salmon harvests identified as "removed from the commercial catch for subsistence
use"” were included in the housahold’gs gubsistence harvest.

The average community catch (C,) was estimated for salmon spacies from the
composite catch per household data. Mean community catch (C,) was estimated by

C = z'|-o (Ng * Cy) / B, Ny

where
k = community
i = indicates whather the group "usually fishes" (1) or "usually does
not fish"(0)
Ny = number of households that “usually fish™ or “usually does not
fish"
Cuy = mean harvest for households that “"usually fish” or "usunally does
not fish™

The total community catch (T,) was estimated by
Ty = B (N * Cy)
and its variance (V,) includes a finite population correction factor
Ve = Bl ((NG) (1= (ny/Ny)) (857/ny))
where

n; = number of households for which information is available that
*ugually filsh™ or "usually does not fish"



8y’ = variance for the amount harvested for the "usually fish" or
“usually does not fish" households.

Community catch estimates and their variances were summed acrosg communities for
region subtotals and acrose all regions for Area totals.

1990 Sampling Summary

Table 3 presents data on the number of householdse contacted using the three means
of data collection. Of the estimated 3,317 households in communities located in
the Kuskokwim Area, information was obtained on 2,080 (63%).

More than 1,300 households have been classified as "usually fish™. In 1990,
gsubgistence salmon harvest informatfion was collected from approximately 93% of
these households. Approximately 79% of thase householde harvested salmon for
subsistence in 1990.

Approximately 2,000 households have been classified as "usually do not fish" for
subsistence salmon. Information was collected from 866 {43%) of these households
of which 235 subsistence fished 1in 1990. More than half of the households
classified as "usually do not fish" resided in Bethel.

Of the 2,632 defined households living in communities along the Kuskokwim River
drainage, 1,807 (68.6%) were contacted. Overall, fishing status information
during 1990 was determined for 1,828 (69.4%) of these households. Information
was especially absent for Bethel where 623 households (51%) did not provide
fishing or harvest data to the Department or were otherwise not contactaed. A
total of 1,807 households along the Kuskokwim River drainage were contacted by
at least one of the three means of data collection. The majority of contacts
(945) were through household survey interviewas. Of the total 1,828 households
for which there wae information, approximately 60% (1,094) were determined to
have fished for subsistence salmon in 1990.

In the southern Kuskokwim Bay communities of Quinhagak, Goodnews Bay, and
Platinum, the majority (76.5%) of the 204 households living in the reglon were
contacted. Fishing status information for 1990 was gathered for 84% (171) of the
region households. Of these 171 households, 117 (68%) fished for subsistence
salmon in 1990.

In Kongiganak, Kipnuk, and Kwigillingok, communities along northern Kuskokwim
Bay, data was obtalned on the 1990 fishing efforts of 60 households. The
majority of the data available came from Kongiganak {53 households) and there was
very little response from either Kipnuk (7) or RKwigillingok (O). As mentioned
above, neither Kipnuk or Kwigillingok wanted staff to conduct house-to house
surveys in their communities. In Kongiganak, information was gathered from 53
(96%) of the 55 households. Sixty-four percent of the households in Kongiganak
reported fishing for subsistence salmon in 1990.

Approximately 300 households have been identified in the Bering Sea coast
communities of Mekoryuk, Newtok, Nightmute, Toksook Bay, and Tununak. Because
house-to~-house surveys were not conducted {n these communities, data was obtained
only by catch calendars and postcard surveya. Overall, 21 households in this
region provided information. Of those households reporting, 71% harvested salmon
for subsistance use in 1990. Chefornak was not included in the study.

Throughout the Kuskokwim Area, approximately 16% (248) of the 1,547 subsistence
salmon calendars which were mailed pre-peason were uged and returned. In
addition, there were responses to about 26% (302) of the 1,138 postcard surveys
which ware mailed to Kuskokwim Area households who had not returned harvest
calendars or were not surveyed.
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1990 Harvest Summary

Sample information and harvest estimatee by community and fishing area are
preeented in Table 4. The 1990 subseistence harvest estimatea for the Kuskokwim
Area are 77,329 chirnook, 32,217 sockeye, 108,556 chum, and 44,519 coho salmon.
Reported salmon harvests account for 83.2% of the estimated chinook salmon
harvest; 86% of the dockeye salmon harvest; 82.8% of the chum salmon harvest; and
75.3% of the coho salmon harvest.

Chum and chinook salmon were the primary species harveeted (in number of salmon)
for subsistence use. In all regions of the Kuskokwim Area, except the southern
XKuskokwim Bay region, more chum salmon were harvested than any other apeciea.
In the socuthern Ruskokwim Bay region, chinook salmon was the primary species
harvested (Table 6). Chinook salmon ranked second in the Lower and Middle
Kuekokwim River regions; sockeye ranked second in the Upper Kuskokwim River and
Bering Sea coast regions; and in the southern Kuskokwim Bay region coho ealmon
ranked second (Table 6).

Households in the Lower Kuskokwim region harvested 77.0% of the total estimated
chinook salmon catch, 64.8B% of the sockeye, 67% of the chum, and 71.7% of the
coho. Two-thirds (66.2%) of the identified fishing households reside in this
area (Table 3).

Average household harvests varied. Household harvests of chinoock salmon were
highest in the Lower Kuskokwim River (71.2) and the Kugkokwim Bay (50.5) regions.
Average household harvest of chinook was lowest in the Upper Kuskokwim River
region (28.5)(Table 4).

Average household chum salmon harvests were highest in the Lower Kuskokwim (86.9)
and Upper Kuskokwim River regions (86.7). Household averages of sockeye was
greatest (42.2) in the Upper Kuskokwim River region while the largest average
harvest of coho (43.3) wes in the southern Kuskokwim Bay region (Table 4).

Analysis on the types gear used to harvest subsistence salmon and salmon
harvested as food for dogs in 1990 was not available at the time this report was
prepared. A more detailed deacription of the 1990 Kuskokwim Area subsistence
salmon fighery is avallable from the Division of Subsistence (Coffing and
Utermohle in prep).

COMMERCIAL FISHERY

The commercial fishery expanded during the last ten years. Thie expansion is due
to improved in-season management, increased participation by individual fishermen
and improvements in fishing gear, tendering, and processing capabilities. 1In
1990, for the second year in a row, a record 824 of the 832 permit holders made
at least one landing (Appendix A.2). Kuskokwim Area residents owned 814 of the
permits that made landinge (Table 5). Permit holders transfer freely between
districts. Fishing time, fishing area, and gear restrictions maintain adequate
subsistence harveets and average Bpawning escapements by offsetting increases in
fishing effort and efficiency.

Weekly fishing periods are established by emergency order in all Kuskokwim
districts. Only set and drift gil)l nets with six-inch or less mesh may be used
for commercial salmon fishing. The nets may not exceed 50 fathoms in length or
45 meshes in depth (ADF&G 1990). The Board of Fisheries eliminated the district
harvest guidalines in 1990. District 1 and 2 are managed by 5 AAC 07.365,
Kuekokwim River Salmon Management Plan (ADF&G 1950). District 4 is managed by
5 RRC 07.367. District 4 Salmon Management Plan (ADF&G 1990). Goodnews Bay does
not have a regulatory management plan and is managed by a Department plan that
ig revised and published annually.
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The total 1990 Kuskokwim Area commercial salmon catches (Dietrict 1, 2, 4 and
5) conegisted of 80,848 chinook, 204,374 sockeye, 445,062 coho, 17,560 pink and
522,535 chum salmon (Table 6). The total amount paid to fishermen was
$4,895,070, excluding bonuses and other incentives (Table 7). This is $231,983
leys than the previous ten year average. Below average prices for all species,
except sockeye and pink salmon, were responsible for the low value of the gixth
largest catch (Appendix A.3 & A.7). Coho salmon were the most valuable species
bringing fishermen 1.8 million dollars (Table 7). Chum salmon were the most
abundant species in the catch and the third most valuable (Table 7). In 1983 the
average Kuskokwim permit holder earned $5,941 (Appendix A.2).

ENFORCEMENT

The Working Group and other members of the public continued to expreee their
concern over the growing enforcement problems in the commercial salmon fishery.
Fishing before and after fishing periods, fishing in closed waters, and fishing
without a permit are the greatest concerns. About 50 citations were issued in
the RuBkokwim Area for Balmon violationa in 1990. Annual recorxrds are not
avajilable but it iB believed this is the largeet number ever iseued in a single
season. The increase was primarily due to increased effort on the part of Fish
and Wildlife Protection who worked the area’s commercial fishery with a special
"Delta Force" in 1990. The largest number (-26) were closed period violations.
Four fishermen were cited for fishing without a permit. The reminder were
asgorted violations such as subsistence fishing in a closed period, tenders
without 12 inch numbers, crew members without licenses, and other miscellaneous
violations.

Ruskokwim River

The JOINT STATEMENT ON THE MANAGEMENT OF THE KUSKOKWIM RIVER SALMON FISHERY and
the Kuskokwim River Salmon Management Plan, S5AAC 07.365, along with other
regulations and policies promulgated by the Board of Fisheries provide the
framework for management of the Xuskokwim River commercial salmon fishery (ADP&G
1990). Fiehing periods in District 1 and 2 are usually six hourse in duration,
from 1:00 p.m. until 7:00 p.m (ADF&G 1990). If the fishing periods are longer,
the extra time ip divided before 1:00 p.m. and after 7:00 p.m. (ADF&G 1990). The
original plan, in effect in 1988-89, required that the time be equally divided
before 1:00 p.m. and after 7:00 p.m. The requirement to divide equally was
dropped when the plan was amended in 1989 by the Board at the recommendation of
the Working Group. Thia amendment allowed a longer period to be announced in
1990 without a one day delay, that would have been required by the 24 hour
notice period for subsistence fishermen, since the extra time could be added by
a latter closing.

The Working Group continued to work closely with the Department in 1950. Through
uncommon dedication by all the concerned parties (there ware 28 meetings in 1990)
the Working Group provided in-season management recommendations that helped
accomplish management objectives (Table 8). The Working Group dealt with all
fishing periode individually, recommending one period at a time so that any
unexpected changes in run strength could be dealt with. This strategy provided
good harvests and escapemente for most species.

After reviewing the data on 15 June the Department recommended that the fishery
open for 6 hours on 19 June. The Working Group felt that the chinook salmon
catch would be too great that early and recommended that the fishery open on 20
June in District 1, downstream of Bethel (Stat. Area 335-11 & 12, Figure 2) in
compliance with 5 AAC 07.365. KUSKOKWIM RIVER SALMON MANAGEMENT PLAN. The
Department agreed and announced the opening for 20 June.
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The chum ealmon catch was weak and the chinocok salmon catch strong during the 20
June opening (Appendices B.2 & B.4). In an effort to conserve both chum and
chinook salmon the group agreed on a five day separation and called the next
period for 25 June. Chum catch continued to be weak and the group and Department
continued to agree to periods saparated by 3 to 5 days to conserve chum galmon
for the remainder of the season (Table 2).

During the first week of July the commissioner received a petition from over 70
peopla in Atmautluak requesting that:

1. There be a fishing period on every Monday and Thursday.
2. That management be returned to the Department.
3. That apecial openings for just commercial fishermen with no other

source of income be held.

The Working Group received copiee of the petition and issued a position paper on
why fishing periods were not twice a week on Mondays and Thursedays. The
commissioner explained to the Atmautluak fishermen why their requeete could not
be granted and encouraged them to participate in the Working Group in a
subsequent letter.

Following the opening on 14 July escapement projections from the Aniak Sonar and
Kogrukluk Weir showed that chum salmon escapement objectives may not be reached.
No further openings were recommendad until coho salmon dominated in the river.

The test fisheries were similar to 1989 and the first opening occurred on 1
August (Appendix B.10). The coho catch was 23,500, far below the 99,000 catch
that had occurred in 1989 (Appendix B.11). This evident weakness resulted in
agreeing that the next opening should be 6 August (Table B). Baeed on test
fishing results and run timing Diatrict 2 reopened on 6 August since coho salmon
would dominate the catch at that time (Table 9).

The catch of 61,50 coho was typical for that date but the CPUE was lower than
normal (Rppendix B.1l1l). The chum salmon catch of 4,559 was the second largest
on record for that date (Appendix B.4). Only the record chum salmon run in 1988
had produced a larger catch. The weaker run strength of the 1990 chum run
combined with the large chum catches in August confirmed the latenees of the 1990
chum salmon run.

The Working Group recommended that the next period be in three days on 10 August
based on the normal coho salmon catch. The weak catch in the first fishing
period and the low CPUE in the second concerned the Department. The Working
Group meeting followed the 6 August fishing period so closely that there had not
been any test fishing. The possible lateness of the run, i{f the coho salmon were
late like the chum salmon, supported a 10 Rugust opening. A desire to have more
information caused the Department to refuse to follow a Working Group
recomnendation for the first time in 3 years. Instead we insisted on another
meeting on 9 Rugust that would still allow a period to be set on 10 August.

Test fishing resulta in both test fisheries showed improvement and the Department
recommended that the fishery open on 10 Auqust per the Working Group’s earlier
recommendation. The Working Group also supported their original recommendation.
The period on 10 August took 58,251 coho salmon (Table 2). Thie was the lowesat
catch on that date in the last five years except for 1988, which failed to reach
coho salmon escapement objectives (Appendix B.11). The Eek test fishery was at
record levels and the Bethel test flshery daily indexes had begun to hit very
high levels. In 1987 a late coho salmon run had resulted in eimilar poor catches
early in August. The 1990 chum gsalmon run had been late so perhaps the coho
salmon run was late. The Department recommended a period on 14 Auqust, after
explaining further poor catches would require a reduction in fishing time eince
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they Qould show the run was not late as suspected. The Working Group recommended
a4 period on 13 August, which the Department allowed (Table 8).

The coho salmon catch of 115,444 was the highest ever in a 6 hour period
(Appendix B.1l). The catch in District 2 was a near record and the CPUE of 43.67
was above the CPUE of 37 that results in achieving the escapement index (Figure
6). Before the period on 13 Rugust there had been little or no pravious years
catch data for comparison in District 2. Because of their small harvest
guideline the district had not opened until the second week of August in the past
(Appendix B.16). The elimination of the harvest guideline resulted in earlier
periods that were difficult to interpret.

The unusual distribution of the catch caused some concern gsince 80 percent came
from statigstical area 12 (Figure 2). This indicated that the run was very
compact and perhaps weak. The other data caused us to believe that the run was
late and strong. Previous late, strong runs compacted around the peak and
supported intense fishing while still allowing escapement. The Department
recommended a six hour period on 16 Rugust. The Working Group felt that nine
hours would be better in view of the run strength and the tides, since it would
provide more fishermen the opportunity to fish an incoming tide. We agreed to
a 9 hour period on 16 August.

The catch on 16 August in District 1 was 68,605, which was typical for that date
(Appendix B.1ll). The catch in District 2 was low and only produced a CPUE of
14.6 (Table 9). The Eek test fishery continued to show the highest index in its
three years of operation. The Bethel test fishery showed an average run. The
project leader notified the Working Group that we felt there was a problem caused
by shortening the net. A ashorter net waes neceseary to reduce catches since it
wag culturally objectionable to release the fish and tenderg were not available
to handle the fish. Unfortunately, the shorter net was more efficient on a
surface area basis, which caused inflated test fishing indexes. Escapement data
from the RKogrukluk Weir was beginning to suggest a weak run but late run timing
aleso could be responsible for the poor numbers. The uncertainty resulted in the
Working Group deciding to meet again on 19 August when more data waa available.

The Eek and Subsistence test fisheries showed record catch lavels. The hoped for
correction of the Eek test fishery was unavailable due to a serious medical
problem suffered by the project leader. The Bethel test fishery continued to show
an average run (Appendix B.9). The Kogrukluk weir was showing wvery poor coho
salmon escapement. The Department recommended a six hour period on 21 August.
There was much debate about the conflicting data and the weaknesses of some of
the data. Primarily how representative was a single stock (Kogrukluk) of the
entire drainage escapament. The Working Group recommended a six hour period on
20 August. The period was allowed on 20 August because the data was not clear
and it was difficult to imagine that a run that had produced a record catch on
the 13 Auguet could be weak. 1In addition a perxriod on 20 August would coincide
with periods in District 4 and 5. These runs were also not eshowing strongly.
Effort shiftes were occurring and at least one fishermen had fished illegally in
the Kuskokwim River then delivered the fish as District 4 catch when the openings
ware not coincidental. Coincidental openings would benefit conservation and
enforcement.

The Working Group meeting on 22 August was contentious on the subject of the
Department’s opinion that eacapement was poor. The poor CPUE of 23 in District
2 on 20 Auguat (Table 9 and Figure 6) and the second worst escapement to date on
raecord at the Kogrukluk weir caused this opinion. A motion to fish again on 23
August failled for lack of a second. A motion to fish on 24 RAugust narrowly
paesed by a vote of 6 to 2 (consensus is not more than 1 diesenting vote when 7
or fewer members are praesent, consensus is not more than 2 dissenting votes when
8 or more members are present). The Department refused to iasue an emergency
order for an opening on 24 Rugust for conservation reasons. A motion to fish on
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The chum salmon catch was weak and the chinook salmon catch strong during the 20
June opening (Appendices B.2 & B.4). 1In an effort to conserve both chum and
chinook salmon the group agreed on a five day separation and called the next
period for 25 June. Chum catch continued to be weak and the group and Department
continued to agree to periods separated by 3 to 5 days to conserve chum salmon
for the remajnder of the season (Table 2).

During the first week of July the commigsioner received a petition from over 70
people in Atmautluak requesting that:

1. There be a fishing period on every Monday and Thursday.
2, That management be returned to the Department.
3. That epecial openings for just commercial fishermen with no other

source of income be held.

The Working Group received copies of the petition and issued a position paper on
why fishing periods were not twice a week on Mondays and Thursdays. The
comnisaioner explained to the Atmautluak fishermen why their requests could not
be granted and encouraged them to participate in the Working Group in a
subsequent letter.

Following the opening on 14 July escapement projections from the Aniak Sonar and
Kogrukluk Weir showed that chum salmon escapement objectives may not be reached.
No further openings were recommended until coho salmon dominated in the river.

The test fisheries were sgimilar to 1989 and the first opening occurred on 1
August (Appendix B.10). The coho catch was 23,500, far below the 99,000 catch
that had occurred in 1989 (Appendix B.1l). Thie evident weakness resulted in
agreeing that the next opening should be 6 August (Table 8). Based on test
fishing results and run timing District 2 reopened on 6 August since coho salmon
would dominate the catch at that time (Table 9).

The catch of 61,50 coho was typlcal for that date but the CPUE was lower than
normal (Appendix B.1l). The chum salmon catch of 4,559 was the second largest
on record for that date (Appendix B.4). Only the record chum salmon run in 1988
had produced a larger catch. The weaker run strength of the 1990 chum run
combined with the large chum catches in August confirmed the lateneass of the 1990
chum salmon run.

The Working Group recommended that the next period be in three days on 10 August
based on the normal coho salmon catch. The weak catch in the first fishing
period and the low CPUE in the second concerned the Department. The Working
Group meeting followed the 6 August fishing period so closely that there had not
been any test fishing. The possible lateness of the run, if the coho salmon were
late like the chum salmon, supported a 10 August opening. A desire to have more
information caused the Department to refuse to follow a Working Group
recommendation for the first time in 3 years. Instead we insisted on another
meeting on 9 August that would still allow a period to be set on 10 August.

Test fishing results in both test fisherles showed improvement and the Department
recommended that the fishery open on 10 August per the Working Group’s earlier
recommendation. The Working Group also supported theilr original recommendation.
The period on 10 Rugust took 58,251 coho salmon (Table 2). This was the lowest
catch on that date in the last five years except for 1988, which failed to reach
coho Balmon escapement objectives (Appendix B.11l). The Eek test fishery was at
record levels and the Bethel test fishery daily indexea had begun to hit very
high levels. 1In 1987 a late coho salmon run had resulted in similar poor catches
early in August. The 1990 chum salmon run had been late so perhaps the coho
galmon run was late., The Department recommended a period on 14 RAugust, after
explaining further poor catches would require a reduction in fishing time since
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they would show the run was not late as suspactad. The Working Group recommended
a period on 13 Rugust, which the Department allowed (Table 8).

The coho salmon catch of 115,444 was the highest ever in a 6 hour period
{Appendix B.11). The catch in District 2 was a near record and the CPUE of 43.67
was above the CPUE of 37 that results in achieving the escapement index (Figure
6). Before the period on 13 Auguet there had been little or no previous years
catch data for comparison in District 2. Because of their small harvest
guideline the district had not opened until the second week of August in the past
(Appendix B.16). The elimination of the harvest guideline resulted in earlier
periods that were difficult to interpret.

The unusual distribution of the catch caused some concern since 80 percent came

from statistical area 12 (Figure 2). This indicated that the run was very
compact and perhaps weak. The other data caused us to believe that the run was
late and strong. Previous late, strong runs compacted around the peak and

supported intense fishing while still allowing escapement. The Department
recommendaed a six hour period on 16 August. The Working Group felt that nine
hours would be better in view of the run strength and the tides, since it would
provide more fishermen the opportunity to fish an incoming tide. We agreed to
a 9 hour period on 16 August.

The catch on 16 August in District 1 was 68,605, which was typical for that date
(Appendix B8.11). The catch in District 2 was low and only produced a CPUE of
14.6 (Table 9). The Eek test fishery continued to show the highest index in ite
three years of operation. The Bethel test fishery showed an average run. The
project leader notified the Working Group that we felt there was a problem caused
by shortening the net. A shorter net was necessary to reduce catches since it
was culturally objectionable to release the fish and tenders were not available
to handle the fish. Unfortunately, the shorter net was more efficient on a
surface area basis, which caused inflated test fishing indexes. Escapement data
from the Kogrukluk Weir was beginning to suggest a weak run but late run timing
also could be responsible for the poor numbere. The uncertainty resulted in the
Working Group deciding to meet again on 19 August when more data was available.

The Eek and Subsistence test fisheries shawed record catch levels. The hoped for
correction of the Eek test fishery was unavailable due to a serious medical
problem suffered by the project leader. The Bethel test fishery continued to show
an average run (Appendix B.9). The Kogrukluk weir was showing very poor coho
salmon escapement. The Department recommended a six hour period on 21 RAugust.
There was much debate about the conflicting data and the weaknesgses of some of
the data. Primarily how representative was a single stock (Kogrukluk) of the
entire drainage escapement. The Working Group recommended a six hour period on
20 Auguat. The period was allowed on 20 August because the data was not clear
and it was difficult to lmagine that a run that had produced a record catch on
the 13 August could be weak. In addition a period on 20 August would coincide
with periods in District 4 and 5. These runs were also not showing strongly.
Effort shifts were occurring and at least one fishermen had fished illegally in
the Kuskokwim River then delivered the fiah as District 4 catch when the openings
were not coincidental. Coincidental openings would benefit conservation ard
enforcement.

The Working Group meeting on 22 August was contentious on the subject of the
Department’s opinion that escapement was poor. The poor CPUE of 23 in District
2 on 20 RAugust (Table 9 and Figure 6) and the second worst escapement to date on
record at the Kogrukluk weir caused this opinion. A motion to fish again on 23
August failed for lack of a second. BA motion to fish on 24 August narrowly
paseed by a vote of 6 to 2 (consensus is not more than 1 dissenting vote when 7
or fewer members are present, consensus if not more than 2 dissenting votes when
8 or more members are present). The Daspartment refused to issue an emergency
order for an opening on 24 August for conservation reasons. A motlon to fish on
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25 August failed by a vote of 3 to 4. A motion for a period on 27 Auguet passed.
The Department implemented this motion.

The commercial catch was poor in both districts on 27 August (Tables 2 and 8).
The Eek test fishery continued to be at record levels while the Bethel test
fishery showed an average run (Appendix B.9). Subsistence fighing had virtually
ended so there was no current data from the Subsistence test fishery. The weir
count continued to be the second worst on record. The Working Group choose to
meet again on 30 August (Table 8).

The condition of the run had not changed and the Department recommended on 30
August that the Working Group announce the season closure by regulation on 1
September (Table 8). A motion recommending a period on 31 August passed. The
Department refused to issue the emergency order for conservation reasons and the
season closed by regulation on 1 September.

Chinook Salmon

The combined commercial and subsistence chinook salmon harvest has increased from
an average of 56,000 fish for the 10 year period 1960-1969 to 96,000 during
1980-1989 (Appendix B.17). A commercial harvest target of 30,000 to 40,000 was
in effect from 1973-1984 to stabilize catches until the result of such a harvest
could be evaluated. Experience showed that the 30,000 to 40,000 harvest range
wags too high during weaker runs. In 1984 the Board of Fisheries reduced the
range to 17-32,000 chinook salmon. The 1985 chinook salmon catch of 37,889
exceeded the harvest guideline while eBcapements were 25 to 43 percent of the
desired objectives. The catch remained within the harvest guideline in 1986 and
chinook salmon escapements were still 28 to 32 percent of the objectives.

Beginning in 1987 the commercial chinook fishery became incidental to the chum
salmon fishery. To protect the escapement and subsistence requirement the Board
imposed a chinook cap in 1987 and harvest guidelines in 1988 and 1989. 1In 1989
the Board increased the upper end of the incidental harvest guideline to 50,000
chinook. Most systems achieved chinook salmon escapement objectives since 1987
as a reeult of the major changee in the management plan to conserve chinook
salmon. Harvests exceeding the harvest guideline also occurred during this
period, suggesting that an increase in run size was primarily responsible for the
increage in catch and escapement.

The six-inch mesh restriction has resulted in an improvement in quality of the
escapement. The percent of females with gill net marks at the Kogrukluk weir has
increased (Appendix B.18). This appears to show a higher net drop out rate among
femaleg. The commercial catch is showing an increase in the number of males and
a decrease in the number of females. From 1982 - 1984 while using large mesh
gear the commercial catch was 35 to 40 percent female. During the similar 1985 -
1987 period with the gear restrictions the commercial catch was 23 to 35 percent
female. The gear change may be responsible for the lncreased chinook salmon
harvest since the commercial fishery is now targeting the emaller male fish that
egcape the large mesh subsistence nets. The increase in net marked females has
not resulted in a corresponding improvement in the sex ratio at the weir. Oux
hypotheais is that thies is a reesult of the continued uee of large mesh in the
subsgistence fishery combined with the increase in the subsistence harvest. This
combination of gear types is fully utilizing all age claases of chinook salmon.
The commercial and subsietence catch (Appendix B.17) combined with the escapement
index (Figure 7) shows that the chinook salmon run ig being fully exploited.

The incidental chinook salmon catch was 53,504 in 1990, well above the avarage
of 38,910 (Appendix B.5). For the third time since 1981 chinook salmon reached
escapement objectives in moet index streams (Figure 7). An increase in the run
gize over recent years contributed to the improvement in catch and escapement.
The Kwethluk River is one of several lower Kuskokwim spawning tributaries that
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have not achieved escapement objectives in recent years in spite of the drainage
index reaching objective level. The Kwethluk River reached its objective of
1,000 chinook for the mecond time 1ln a row since 1979.

The incidental catch was the second largest chinook salmon catch in the history
of the river and exceeded the harvest guideline of 50,000. This was inadvertent.
To preserve chum salmon and remain in the chinook Balmon harvest guideline only
three 6 hour fishing periods occurred in June (Table 2). This is a violation of
5 AAC 07.365. KUSKORWIM RIVER SALMON MANAGEMENT PLAN. (4)"there must be at least
three eight hour fishing periods in June.™ The total catch at the end of June
was 42,790 chinook salmon. Even though there were only three fishing periods in
July the strength of the chinook salmon run carried the incidental catch over the
harvest gquideline.

Sockeye Salmon

The sockeye salmon catch is incidental to the chum ealmon fishery in Districts
1 and 2. Since the 1981 Beason, fishermen, processors and the Department have
worked together to identify each species in the commercial harvest. Sockeye
salmon have comprised 5 to 33 percent of the chum-sockeye salmon catch since
1981. In 1990 tha commercial harvest was 84,415 sockeye salmon, which was 15
percent of the chum-sockeye salmon catch (Table 6).

The sockeye salmon catch is incidental to the chum salmon fishery in the
Kuskokwim River Districta. The 1990 catch of 84,415 was above the previous ten
year average of 67,277 sockeye salmon (Appendix B.5). Sockeye salmon management
is incidental to othar species in the Kuskokwim River and there are no escapement
objectives. Thé Kogrukluk weir escapement estimate of 8,406 sockeye salmon in
1990 is the third largest on record and above the 2,000 sockeye ealmon average
(Appendix A.4).

Chum Salmon

Before 1971, the chinook and coho gsalmon fisheries took chum salmon incidentally.
Expansion of the commercial chum salmon fishery began in 1571, when it was
apparent that a moderate increase in the chum salmon catch would be biologically
sound. Based upon past subsistence harvest estimates (1924-1943 levels, Appendix
A.3), a combined commercial and eubsistence chum salmon harvest of 400,000
appeared to be consistent with the reproductive potential of the run. A combined
catch of 400,000 chum salmon was the management goal during the early 1970’s.
Subsistence catches for the entire river have declined steadily since the
inception of the commerclal fishery in 1571 (Appendix A.3). This appeara to be
due to the decline in the use of dog teams for transportation, not the increased
commercial harvest.

The commercial chum salmon harvest for the Xuskokwim River (Districts 1 and 2)
has averaged 508,550 salmon in the last ten yeare (Appendix B.5). The commercial
harvest strategy in—season is:

1. Tast fishing catches showing adequate escapement of chum
salmon.
2. Commercial catch per unit effort is similar to previous years

when escapement objectives were reached.
3. Subsistence fishermen report adequate subsistence catches.
4. Chum salmon escapement projects showing adequate eacapements.

Declining run strength normally results in a 2 to 3 week clecsure beginning in
early to mid-July. Before 15985, only the lower half of District 1 was open to
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commercial fishing during the chum salmon fishery. The Board instructed the
Department to use the entire length of District 1 beginning in 1985. This
increased the efficiency of the fleet and resulted in low chum escapements in
1986 and 1987. The 1988 boundary change added 16 miles to District 1. The new
1990 boundary shortened the dletrict by about 8 miles. Record runs in 1988 and
1989 helped overcome this problem but still more time between fishing periods
than the traditional Monday-Thureday schedule was needed achieve escapement
objectives. The 1990 return was smaller but spacing the periods every 4 to 6
days resulted in approaching or achleving chum salmon escapement objectives.

Escapement objectives were approached or achieved from 1981-1984. Chum salmon
escapement objectives were not achieved in 1985 through 1987. Egcapement
objectives were achieved in 1988 through 1990.

Effort in number of fishing permits has ranged from 176 in 1972 to 736 in 1990
in Distriect 1 (Appendix B.20). Effort in number of fishing permits has ranged
from 11 in 1981 to 54 in 1977 in District 2 (Appendix B.21).

The 1990 chum salmon catch of 460,112 fish was below the previous ten year
average of 508,550 (Appendix B.5). BAniak Sonar exceaeded the objective of 250,000
with an egcapement agtimate of 300,000. The Kogrukluk Weir fell short 3,000 fish
with 27,000 fish. Smoke and weather restricted aerial surveys. Generally the
completed surveys found chum salmon populations below objective levela. All
indications are that the chum salmon run was 5 to 10 days late. A gecond geries
of aerial surveys were not possible due to weather. Given the lateness of the
run and the results at the other escapement projects the later surveya probably
would have shown escapements closer to objective level. The lees fregquent
periods and aarly closure of the fishery appearad to be successful in achieving
or approaching escapement objectives.

Fishermen harvested 13,816 chum salmon in District 2 in 1990 (Table 9). The
first opening on 29 June had allowed the chinook salmon to pass through District
2 and concentrata the harvest on chum salmon. District 2 received identical
fishing time as District 1 once chum salmon were the dominate apecies.

Coho Salmon

The Kuskokwim River reopens when coho salmon predominate in the subsistence and
test fisheries. An assessment of run strength, as shown by test fishing,
subsistence and commercial catches, and the escapement trend at the Kogrukluk
weir determines the amount of fishing time. The test fisheries and escapement
data from the weir have allowed a more timely aseessment of run strength and an
increased coho salmon catch.

In recent years catches have ranged from 200,000 to 660,000 coho salmon (Appendix
B.5). Districts 1 and 2 close by regulation on 1 September. A strong run in 1984
and a late run in 1989 resulted in extending the season into September.

Since statehood the commercial coho salmon catches for the entire rivar have
ranged from 2,498 in 1960 to 660,000 fish in 1986 (Appendix B.5). The recent ten
year average (1980-1989) is 410,000 fieh. Effort in number of fishing permits
has ranged from 83 in 1971 to 714 in 1990 in District 1 (Appendix B.20). Effort
in number of fishing permits has ranged from 9 in 1983 to 35 in 1986 in District
2 (Appendix B.21).

The subaistence fishery takes few coho salmon due to poor drying conditions
during August and September. Earlier migrating species normally provide
subsistence needs. This pattern has been changing gradually as the number of
families with freezers increases. Coho salmon are the preferred apeclies for
freezing, accounting in part for the increased documented subaistence use of coho
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salmon during the last five years. 1In additlon, the Department has emphaeized
collection of subsistence coho salmon catch data in recent years.

The Kuskokwim River has two coho salmon escapement indexes. The KogrukluX River

welr operatas through the coho ealmon migration. This program has been
succassful in most yeara since 1981, although high water has caused incomplete
countg or no count (Appendix A.4). The other index of escapement used is the

CPUE of commercial fisherman in Dietrict 2. Effort has been stable in this
district during the coho salmon fishery. Based 80 to 90 percent of Kuskokwim
drainage suitable for epawning lies upstream of District 2. The majority of coho
salmon spawners must pass through District 2. Figure & shows that in years when
the CPUE inp District 2 is graater than 37, the weir reaches the escapement
objective. Since 1983 (establishment of objectives) they have been achieved in
four of the seven years.

Since 1979 - 80 the even year coho salmon runs have been larger than the odd year
runs. The 1990 catch was expected to follow this trend and be above average
(Appendix B.5). Ingtead it was an average catch of 409,000 with poor
escapements. The Kogrukluk River welr washed out before the 30 September cloeing
date. The welr did operate through the peak and the projected escapement based
on previous yeare run timing was 8,406, the worst on record (Appendix B.4). The
sccumulative CPUE in District 2 of 12 was the second lowest on record suggesting
that escapement was poor throughout the drainage not just in the single system
with a weir (Figure 6).

Pink Salmon

Pink salmon harvest ie incidental to the chum and coho salmon fishery in the
Kuskokwim River. Pink sBalmen have a strong odd - even year cycle in the
Kuskokwim River and 3,365 pink salmon was below average even year catch (Appendix
B.S). There is no pink salmon eacapement program for the Kuskokwim River.

Roe Sales

The 1989 season was the firet year that a processor registered to buy only roe
in the Kuskokwim Area since the sale of subsistence roe was outlawed. No
proceggsors ragistered to buy only roe in 1990. The only roe salea were by
catcher-eellers who sold their f£ish i{n local markets and their roe to proceesors.

Quinhagak, District 4, All Salmon Species

The Quinhagak District is in Kuskokwim Bay about 25 miles south of the Kuskokwim
River (Figuxe 1). Commercial fieshing occurs only in the marine waters of
Kuskokwim Bay (Figure 4). This restriction is necessary to ensure adequate
escapament of salmon up the narrow Kanektok and Arolik Rivers. The fishery
conaists of fishing drift gill nets in tidal channels radiating out into
Kuskokwim Bay from the mouths of the streams in the district.

Whensver possible coincidental openinge were held with other districts. When
other districts were not open there were transfers of permit holdere from these
districts. Effort peaked at 218 on 18 June and remained above average until mid-
July (Table 10). A record 390 permit holders participated in the fishery in 1990
{(Appendix C.9).

Coincidental openings in Districts 4 and 5 were difflcult because of the
difference in the length of the subsistence closures in Districts 1 and 2.
District 1 has a 16 hour closure before each period while the other districte
have 24 hour closures. (District 2 has a 24 hour closure due to the tabling of
subsigtence proposals in 1985. Since the Board had paased a new management plan
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raquiring that Districts 1 and 2 be managed concurrently, the subsistence closure
in Dlatrict 2 was shortened to 16 hours by emergency order to comply with Board
intent. Periodas in the other districts were announced before the Working Group
and Department decided the next period in the river to give subsiastence fishermen
adequate time to pull their nets. If the announcement wae delayed to insure a
coincidental opening, then an emergency order shortening the subsistence closure
would be issued. Fish and Wildlife Protection and the District Attorney’s office
informed us that this creates enforcement problems since subsistence fishing
times are not normally subject to short notice emergency orders.

Rerial surveys are the only in-season measure of escapement in Dietrict 4.
Management is based on historical commercial catch levels and aerial eurveys.

District 4 opened on 14 June in compliance with 5 AAC 07.367. DISTRICT 4 SALMON
MARAGEMENT PLAN which requires an opening before 16 Juna. Chinook salmon catches
were normal so fishing time remained on the normal two 12 hour periods per week
schedule (Table 10). Until 25 June when chincok salmon catches had been below
average for three periods in a row (Appendix C.8). The expected period on 28
June was not allowed to increase chinook salmon escapement since the run appeared
weak. The chinook catch on 2 July was above average but sockeye salmon
outnumbered the chinook salmon and the management emphasis switchad to sockeye
salmon.

Chinook salmon commercial catches in the past ten years have ranged from a peak
of 46,000 chinook salmon in 1983 to a low of 10,000 in 1980. The moat recent 10
year average commercial chinook salmon harvest in this district is 25,100
(Appendix C.7.). Chinook salmon escapement has reached the objactive in the last
ten yearsg except 1986, 1987 and 1990 (Appendix C.2).

The total chinook catch in District 4 was 27,644 in 1990, which was above the
previous 10 year average of 25,100 (Appendix C.7). Chinook salmon were the
second most valuable species in the district producing $251,303 for the fishermen
(Table 7). The aerial survey index of 2,500 chinook salmon was below the
escapement objective of 5,800 (Table 11).

On 02 July sockeye salmon outnumbered chinook salmon and sockeye Balmon
management began per 5 RAC 07.367. DISTRICT 4 SALMON MANAGEMENT PLAN. Sockeye
salmon catches were well above average and fishing time increased to three 12
hour periods per week in early July (Table 10). An aerial survey on 16 July
estimated an escapement of 32,080 sockeye, above the escapement objective of
15,000 (Table 11). Fishing time increased to a 36 hour period and then to three
24 hour periods a week. Period catches were record highs for this time period.
The sockeye salmon catch of 83,600 is five times the previous 10 year average
(Appendix C.7).

With the exception of 1983, sockeye salmon escapement has been at or above
escapement objective since 1980 (Appendix C.2). In 1990, the peak survey of
32,082 on 16 July exceeded the new escapement objective of 15,000 sockeye salmon.

The chum salmon catch is incidental to the chinook and sockeye salmon fishery in
District 4. The 1990 chum salmon catch of 47,700 was well above the previous 10
year average of 35,300 (Appendix C.7). The escapement index was 2,475 chum
8almon, well below the eacapement objective of 30,500 (Appendix €.2). The extra
fishing time to harvest the large sockeye salmon run resulted in the lowest chum
salmon escapement ever recorded.

Coho salmon dominated the catch beginning with the 6 August fishing period.
Fishing resumed a three 12 hour periods per week schedule. Cocho ealmon catches
were volatile throughout the season. Ranging from average to below average but
no clear trend developed (Appendix C.10). Weather prevented escapement surveys
and gport fishermen reported good catches. In the past, this schedule has
allowed adequate escapement and so0 was continued. There were no buyers present
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for the lasat 3 periods in this district. The season closed by regulation on 8
September.

The coho salmon catch of 26,900 was below the previous 10 year average of 60,240
(Appendix C.7.). Weather and water conditions prevented escapement surveys.
Coho salmon were the third most valuable fish in the Quinhagak District bringing
fishermen §123,815 (Tabla 7).

Commexcial coho salmon harvests in District 4 have ranged from 27,000 to 135,000
fish recently (Appendix C.7.). Intermittent aerial escapement surveys, along
with commercial catch data provide the only in-season assessment of run strength.
Normally, three (Monday, Wednesday, Friday) 1l2-hour (0900 teo 2100 hours)
commercial fishing periods per week allow adequate spawning ascapements and
gubsigtence harvests. Inclement weather often disrupts the fishing effort in
District 4 during the coho salmon return. The three period per week schedule
usually compensates for any fishing time "lost"” due to weather. District 4
closes by regulation on 8 September.

The stock status of coho ealmon is difficult to determine as aerial surveys are
the only form of escapement monitoring presently in the district. Aerial surveys
are often imposaible due to adverse weather conditions in late Augugt and
September.

The pink salmon catch is incidental to the sockeye and cohe salmon fishery in
District 4. The 1990 catch of 12,000 was below the previous 10 year average of
18,000 (Appendix C.7).

Goodnews Bay, District 5, All Salmon Species

Commercial salmon fishing began in 1968 in Goodnews Bay (Figure 5). Commercial
fishermen primarily drift gill nets in tidal channels radiating from the Goodnews
River, while a few fish with set netas. Chinook, sockeye, and chum salmon
migration timing overlap in Goodnews Bay.

Since 1981, a counting tower on the middle fork of the Goodnews River has been
used to estimate salmon escapement. The primary objective of the projact is to
provide daily esacapement information to improve management of the commercial
salmon fishery in Goodnews Bay. Chinook, sockeye, and chum salmon are migrating
during the time the tower is in operation. The project terminates prior to
migration of coho and pink salmon. Data collected at the tower also allows for
comparison with aerial survey escapement data collected in the Goodnews River
drainage.

Goodpnews Bay opened on 20 June 1990. Fishing periods were coincidental with
openings in the other districts whenever posaible. Coincidental openings were
successful in limiting large scale effort transfers. The period with the highest
effort was on 29 June when Diatrict 4 closed and tranafers resulted in 58 boats
fishing in District §. Usually fishing effort rangee from 35-45 permit holders
(Table 12).

District 5 normally opens between 11 and 20 June depending on the entry pattern
of chinook salmon into the Goodnewe River. The district is managed for sockeye
salmon with a special emphasis on protection of chinook salmon from over harvest.
The small stock size of chinook salmon and the increased fleet efficiency has
cauged special concern for chinook salmon. Waiting until the earlier migrating
chinook salmon begin entering the river helps prevent an overharvest during the
sockeye salmon fishery. The normal amount of fishing time when chinook salmon
are in the dietrict is two 12-hour periode per week. The commercial chinook
salmon harvest averages about 6,000 fish (Appendix D.5).

The chinook salmon catch of 3,303 fish in 1990 was below the previous 10 year
average of 6,153 (Appendix D.S5). The tower count of 3,636 was above the objective
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of 3,000 chinook salmon. This is the first time since 1984 that the objective
was reached (Appendix D.3).

Chinook salmon abundance has been Qecreasing since the peak commercial harvest
of 14,117 chinook salmon in 1983 (Appendix D.5). The escapement objective was
reachad in 1990 by delaying the commercial opening. This allowed the earlier
running chinook salmon to escape while atf{ll allowing the second largest sockeye
salmon harvest on record.

Sockeye salmon are the target species in District 5 in June and July. The catch
of 35,800 exceeds the previous 10 year average of 25,000 (Appendix D.5).
Fishermen received §263,500 for the sockeye catch (Table 7). In-season
escapement counte indicated that the escapement objective would be achieved at
the tower. Fiehing time was increased to three 12 hour periods per week in July
when the chinook salmon run ended. Beginning on 20 July fishing time was
increased to three 24 hour periods per week when the escapement objective for
sockeye salmon wasg reached at the towsr (Appendix D.3).

The chum salmon catch is incidental to the sockeye salmon fishery in District §.
The 1990 catch of 13,194 is below the previous ten year average of 14,200
(Appendix D.5). The tower count of 6,400 chum salmon was below the objective of
15,000. Like District 4, harvesting the strong sockeye salmon run in District
5 resulted in the lowest chum salmon escapement ever recorded (Appendix D.3).

Sockeye and chum ealmon egcapements have approached or exceeded esacapement
objectives since 1983, excluding 1985 and 1988 when both species were below the
objectives. Eetimatlons of exploitation rate appear to,be low for sockeye salmon
(Appendix D.3). A review of the five years of total run size estimates for
sockeye galmon resulted in lowering the escapement objective from 25,000 - 35,000
to 20,000 - 30,000. The next cycle will provide spawner - return data that will
allow further refinements of the escapement objective.

On 1 Auqust, gockeye salmon were still the dominant speclee but the coho salmon
catch was increasing (Table 12). A schedule of three 12 hour periods per week
began on 8 August when coho aalmon dominated the catch. After the 13 August
catch it became apparent that the coho salmon run was weak (Table 12 and Appendix
D.11). B8ince there are no escapemant projects, fishing was limited to one period
a week to allow adeguate escapement and determine run strength. The coho salmon
commercial catch continued to be below average even with the reduction in fishing
time. This resulted in the lowest coho catch on record. There were no
processora present to buy fish the last two openings. This district closed by
regulation on 8 September.

The 1990 coho salmon catch.of 7,788 is the lowest catch since 1973 and well below
the 10 year average of 32,000 (Appendix D.S). Weathar prevented any coho salmon
surveys by the Department. The US Fish and Wildlife Service did get a survey
that found 1,951 coho salmon in the Goodnews River and 893 coho salmon in the
Middle Fork. These surveye are well below the average of 15,000 and 2,000.
However the USFWS survey was the latest ever conducted and so i@ not comparable
to the existing data base.

The pink salmon catch of 629 is also well below the 10 year average of 2,795
(Appendix D.5). Pink Balmon are more abundant in even years but in 1990 the
catch was much lower than expected.

OUTLOOK FOR 1991

The Department is in the process of developing a program that will allow
forecasting salmon returns in the Kuskokwim Area. Only broad range harvest
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projections are possible. Brood year escapements and recent harvest trends are
the basis for the harvest projections.

Chinook Salmon

Chinook salmon return to the Kuskokwim Area primarily as age 4, 5, and 6 fish.
The brood years for 1991 will be 1985 through 1987.

Quinhagak (District 4) hae the only directed chinook galmon fishery in the area.
Chinock salmon escapement indexes were below objective levels in the Kanektok
River in two of the three brood years. Harvest trends for recent years are
stable except for the weak 1988 catch. An average harvest of 14,000 to 34,000
chinook should occur in 1990 (Table 13).

Goodnews River chinook salmon were below the escapement objectives in all three
brood years. The recent years’ harvest trend has been below average. The
harvest 1990 should be below average to average in size. The incidental catch
probably will be 2,700 to 14,100 chinook salmon (Table 13).

The combined chinook salmon harvest in Kuskokwim Bay (Districte 4 & 5) should be
16,000 to 42,000 fish (Table 13). The weak escapements may rasult in the catch
being on the lower end of the scale.

Chinook salmon escapements were below objective levelg in all three of the brood
years in the Kuskokwim River drainage (Figure 7). The larger runs of 1987
through 1990 show improved survival for several of the contrlbuting year clasees.
This should result in an incidental chinook harvest similar to that of the last
8ix year range of 19,000 to 56,000 {Table 13).

Sockeye Salmon

Quinhagak and Goodnews Bay (District 5) are the only fisheries in the Kuskokwim
Area that target on sockeye salmon. Most sockeye salmon return at five years of
age in the Kuekockwim Area.

The 1986 brood year escapement index in the Kanektok River wae 15,000 sackeye
salmon exactly the objective of 15,000. Recent years‘’ harvests vary radically
from record highs to near record lows (Appendix C.7). The 1990 catch should be
6,500 to 83,700 sockeye salmon in District 4.

The 1986 brood year escapement index was 51,069 in the Goodnews River. This wa®g
above the objective af 20,000 to 30,000. This should result in a harvest of
6,700 to 36,000 sockeye galmon in District 5. The combined sockeye salmon
harvest in Kuskokwim Bay (Districte 4 & 5) should be 13,000 to 120,000 fish
(Table 13).

The sockeye salmon catch in the Kuskokwim River is incidental to the chum salmon

fishery. The 1990 incidental catch ahould be 41,000 to 137,000 eockeye salmon
(Table 13).

Chum Salmon

Chum salmon return to the Kuskokwim Area primarily ae 4 and 5 year old fish. The
Kuskokwim River fishery targets on chum salmon. The chum salmon catch is
incidental in Disetricts 4 and 5.

Escapement indexes in the Kuskockwim River in the 1986 and 1987 parent years were
below objective levels. The record chum salmon runs in 1988 and 1989, returned
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to normal in 1990. An average chum salmon run in 1991 should result in a harvest
of 200,000 to 1,380,000 (Table 13). The catch of chum salmon should bae between
8,500 and 39,000 in District 4 and from 5,000 to 33,000 in District 5 (Table 13).

Coho Salmon

Coho salmon return primarily as 4 year old fish in the Kuskokwim Area. The only
coho salmon eecapement index {8 the Kogrukluk River weir in the Kuskokwim
drajinage. Thera is very little information on which to base coho salmon
abundance.

The parent year (1987) escapement in the Kogrukluk River of 24,238 matched the
objective of 25,000. The catch in 1987 in Dimstrict 2 resulted in a CPUE of 40
showing average escapement through out the upper river. Based on thea 1987 and
1989 runs, the trend for odd numbered year coho sgalmon runs to increase is
continuing (Appendix B.5). An average run in 1991 should produce a catch of
220,000 to 660,000 coho salmon (Table 13).

In Dietricts 4 and 5, past years catches are the only guide to the coho salmon
catch in 1991. 1In the last five years coho catches have ranged from 30,000 to
61,000 in District 4 and from 16,500 to 32,000 in District 5. The 1991 catches
should be within these ranges (Table 13).

FRESHWATER FIN FISH FISHERY

Several species other than salmon, herring, and halibut are used for commercial,
subsistence, and recreation purposes in the Kuskokwim Area. They are inconnu or
sheefieh (Stenodus leucichtys), whitefish (Coregonug spp. and Prosopium sp), char
(Salvelinus 8p), ralnbow trout (Oncorhynchus mykiss), burbot (Lota lota), Arctic
grayling (Thymallus arcticus), northern pike (Esox luciug), Arctic lamprey
(Lamperta japonica), rainbow smelt (Osmerus mordax), blackfish (Dallia
pectoralis) and longnose sucker (Catostomus) (Appendix A.9). The Division of
Sport Fish documents the recreational fisheries.

Subsistence Fishery

Migcellaneous £fin fish are taken by seine, set and drift gill nets, fish traps,
dip nets, "Jjigging” through the ice and rod and reel. Subsistence catches taken
during the winter are usually stored frozen. Human consumption is the primary
use but dog food is a significant use. No regulations limit the number of these
miscellaneous epecies taken for subsistence. There i8 no funding to monitor this
harvest.

Commercial Fishery

The commercial fishery has been sporadic, primarily harvesting whitefish and
burbot for local markets. Most of the whitefish harvest occurs incidentally to
the salmon fishery.

The regulations require, besides the permit requirements of the Commercial
Fisherles Entry Commission, a permit from the Department to conduct commercial
fisheries on whitefish, sheefish, char, trout, pike, smelt, burbot, and lamprey.
Those species may also be taken incidentally to commercial salmon fishing. There
were elaeven freshwater permits issued in 1985 for the Kuskokwim Area. This was
the largest number of permits ever issued (Appendix F.1). The guidelines for
permits are:
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1. All waters of the area are open, except for the Johnson River drainage, to
commercia) freshwater fin fishing. The heavy subsiatence utilization of
those species in the Johnson River drainage is the reason for its closure
to commercial fishing.

2. Whitefish, cisco, smelt, pike, burbot, and lamprey may be taken.
Sheefish, char, and trout may not be taken due to their small population,
low reproductive rates, and their heavy utilization in the subsistence

fishery.

3. All legal commercial gear types are allowed.

4. Gill nets must be greater than 5 inches stretch mesh. Long lines and set .
lines must use hooks with a gap between point and shank larger than 3/4
inch.

These restrictions minimize the incidental catch of grayling, trout, char and
other forbidden species and the catch of whitefish, burbot, and pike is
predominantly of oldexr age fish that have spawned at least once.

Appendix F.l presents the freshwater fin fish fishery catches and value since
1977. The record effort level resulted in the third highest harvest on record
of whitefish. By weight the catch was the fourth largest but it was the highest
value harvest ever bringing fishermen §5,166.

An estimated 2,000 pounds of whitefish were taken illegally from Whitefish Lake
near Aniak. The first 1,000 pounds were sold using a salmon permit to a local
store and these fish are included in the total catch figure. The second 1,000
pounds wae offered for sale at several locations but since the fishermen was
improperly licensed no sales occurred. The final disposition of these fish is
unknown. Local residents were disturbed at the large harveat from Whitefish Lake
which is heavily utilized for subsistence. They requested that the Department
close the lake to further commercial fishing. No commercial permits will be
issued for Whitefish Lake however none have ever been requested.

Status of the Stocks

The Department does not monitor the status of the freshwater species in the
Kuskokwim Area. Limited Department observationg, advisory committee
recommendations and fishermen interviews give no indication of declining
populations in most drainage.

MISCELLANEOUS SALTWATER FINFISH

An "undocumented commercial” fishery on Saffron or “Tom Cod" has occurred in the
Kugkokwim Area for some time. These fish were surplus to subsistence needs and
fishermen and local stores were (often Btil)l are) unaware of the regulatory
requirementa. The Department has been trying to inform buyers and eellers of
these requirements. Since 1988 we have had information on the sale of fish
exported from the coastal villages to Bethel. Sales within the villages are
still undocumented. The available data on this fiehery is reported in Bppendix
G.1.
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PART II. INTRODUCTION: HERRING FISHERY

Area and District Boundaries

There are five commercial gill net sac roe districts and a subsistence herring
fishery in the Kuskokwim Area. The Security Cove District includes all waters
between the latitude of Cape Newenham and the latitude of the Salmon River
(Figure 8). The Goodnews Bay District includee the watere of Goodnews Bay inside
the north and south epits at the mouth and a line between the Ukfigag and Tunulik
Rivers. The Cape Avinof District (Figure 9) congiste of all waters landward of
Kikegtek, Pingurbek and Kwigluk Islands from the longitude of Ishkowik River
(162° 44° W. long) to the longitude of the Ursukfak River (164° 11‘ W. long).
The Nelson Island District coneists of all waters north of Chinigyak Cape and
east of Atrnak Point, and all waters north of Talurarevuk Point and south of the
southernmost tip of Chinit Point and east of 165° 30’ W. long., and all waters
north of the northernmost tip of Chinit Point and south of Kigigak Island and
east of 165° 30’ W. long. (Figure 10). The Nelson Island distriet boundary at
Atrnak Point creates some confueion since the USGS maps transposed Atrnak and
Uluruk Pointa. As a result the fishermen know Atrnak as Uluruk and Uluruk as
Atrnak, which requires some explanation every year. The Nunivak Island District
includes all waters extending three miles seaward of mean low water along the
northern and east sides of Nunivak Islands from Kikoojit Rocks (60° 19° 30" N.
lat., 166° 56‘ 30" W. long.) to the small bay approximately two miles east of
Ingrirak Hill (60° 17’ 25" N. lat., 166° 26’ 55" W. long.) (Figure 11).

Management Programs

The Security Cove and Goodnews Bay commercial herring fisheries are managed under
the Bering Sea Herring Fishery Management Plan which 8ets the maximum
exploitation rate at 20% of the estimated epawning biomase. The Department
attempts to harvest stocks in good condition (large volume, increasing abundance,
good recrultment) at the upper end of the range (15~20%). Stocks in poor
condition (small volume, decreasing abundance, poor recruitment) are exploited
at lower than maximum rates (0-15%). The Alaska Board of Fisheriee has directed
the Department to manage the commercial herring fisheries in the Nelson Island,
Nunivak Island and Cape Avinof Districts for an exploitation rate not to exceed
15% of the estimated available biomass. To provide additional protection for the
aubsistence herring harvest in the Nelson TIsland Dietrict, the following
guidelines have been established by the Board of Fisheries:

1. The commercial fishery will be allowed to take up to 15% of
the herring biomass, compared to up to 20% for most other
fisheries having stocks of eimilar size and condition.

2. The commercial fishing season will be opened when a biomasse of
2,500 tons or spawning activity ig documented.

3. Periodic closures of the commercial fishery will be acheduled,
during which time only subsistence fishing will be allowed.

4. Several important subsipstence use areaa occur throughout the
district (e.g. waters north of Cape Vancouver) and specific
areas may be closed to commercial fishing to insure the
adequacy of subsistence harvesta.
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5. The Department will use all available means, including input
from local residents, to insure the adequacy of subsistence
herring harveats during the commercial fishing season.

Season Summary

The total Ruskokwim Area Pacific herring harvest for 1990 was approximately 739
tons with a total estimated value to the fishermen of approximately $443,000
(Appendix H.l). The only food/bait fishery in this area occurs during the sac—~
roe fishery when the roe content is below the processors’ acceptable minimums.
Food/bait sales are a smaller portion of the harvest. Food/bait sales totaled
89 tons, while the sac roe harvest was 650 tons.

Fishing effort, measured in number of fishermen who made deliveries, decraased
from 19689 levels by 50% in the Security Cove, 9% in the Goodnews Bay and 31% in
the Cape Avinof District (Appendix H.3.). Average percent roe recovery from sac-
roe quality herring ranged from 12.2 in the Goodnews Bay Distxict to 8.8 in the
Security Cove District. Percent harvest of estimated herring biomass ranged from
0 in the Nelson and Nunivak Islands Districts to 17.7 in the Goodnews Bay
District (Appendix H.1l).

The 1990 total estimated herring spawning biomass of 10,374 tons for the surveyed
portion of the Ruskokwim Area herring districts was 10% lower than the 1989
estimate (Appendix H.l1). BAges 8 and older herring comprised 65% of the total
run. Younger age fish (ages 3, 4, and S) accounted for only S% of the total
biomase (Table 14).

In 1990, the Nelson and Nunivak Island Districts were given limited entry status
by the Commercial FiBheries Entry Commissions. Entry permits were issued to
qualified applicants who had fished in these fisherlies before 1 January 1988.

STOCK STATUS
Aggessment Methods

Rarial surveys were flown throughout the Pacific herring spawning season in all
Kuskokwim Area commarcial fishing districts to determine relative abundance,
distribution, and blomass of herring. Occurrence and extent of milt, numbere of
fishing vessels, and visibility features affecting survey quality were also
racorded. Data collection methods were similar to those used since 1978. Aapprox-
imately 38 hours were spent conducting aerial surveys in the Kuskokwim Area: 11
hours in Security Cove and Goodnews Bay, 7 hours in the Central Kuskokwim Bay
area, 10 hours in Nelson Island and 10 hours in Nunivak Yaland. Weather and sea
conditions were fair in all but the Cape Avinof District, where high winde and
turbidity hampered survey coverage.

Standard conversions of 1.52 sBt/538 ft? (water depths of 16 ft (ft) or less),
2.58 st/538 ft? (water depthe between 16 and 26 ft) and 2.83 st/538 ft? (water
depths greater than 26 ft) were used to convert estimated herring school surface
areas to biomass within all districta.

Test fishing with variable meeh gill nets occurred in all districts to determine
age, sex, Blze and sexual maturity of herring and to note occurrence of other
schooling fishes. Commercial landings were sampled in the Security Cove,
Goodnews Bay and Cape Avinof fishing districts. Age compoeition of herring
collected from the Department test fishery and the commercial catch is
pummarized, by district, in Table 15. Additionally, volunteer gill nat vessels
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collected herring samples within all districts. This Jinformation allows
interpretation and modification of aerial survey biomassa data.

Ground surveysa conducted in some districts provide information on the
distribution and deneity of eel grass beds and herring spawn deposition.

Spawning Populations
Security Cove District

A total of 6 aerial surveys was flown on 6 days during the 1550 season, from S
May to 31 May. Herring schools were first observed in the district on 9 May (369
tone). Total biomass (2,650 tons) was determined by combining the 1,561 tons of
herring eseen on 10 May and the 1,089 tons observed on 31 May. A total of 4.0
linear miles of milt was observed in 2 epawn sightinge during an aerial aurvey
on 24 May.

The Security Cove test fish crew fished from 9 May to 17 May with variable mesh
gill neta. The catch was 447 herring, all of which were sampled for age, sex,
size and maturity. Age 8 and older herring comprised 74% of the test fish catch
while 5 to 7 year old fish were 26% of the catch (Table 15).

Volunteer commercial fishermen collected herring samples from designated areas
of the district which industry roe technicians evaluated for roe quality. This
program allowed the openings to be timed to maximize roe production.

A sample of 277 herring from the commercial catch was 75% age 8 and older.
Herring of age S, 6, and 7 comprised 25% of the commercial catch (Figure 12).
No age-4 or younger herring were found in the commercial catch aample,

Goodnews Bay Dimtrict

Ten aerial surveye were flown on 10 days during the 1990 season, from 9 May to
31 May. The total biomass estimate of 2,577 tons was obtained by combining the
1,184 tons observed on 16 May with the 1,393 tons seen on 31 May. During aerial
surveys a total of 0.5 linear miles of milt was observed on 12 May.

Test fishing occurred from 8 May to 26 May. The catch was 1,143 herring were
sampled for age-sex-size data. Age 8 and older herring made up 60% while aged
4 - 7 fish were 40% of the test catch (Table 15).

Volunteer commercial fishermen collected herring samples from designated areas
of the Bay which industry roe technicians evaluated for roe quality. This
program allowed the openings to be timed to maximize roe production.

A sample of 548 herring from the commercial catch was 67% age 8 and older. Fish
under age 8 were 33% of the catch (Table 15).

Capa Avinof District

Between 19 May and 1 June, 7 aerial eurveys were flown in the Cape Avinof
District. A peak biomass of 152 tons was seen on 22 May. No spawn was cbserved
in the Cape Avinof Distriect in 1990. All but two sBurveys were flown under
ungatisfactory conditions, therefore total biomass for the district could not be
determined.
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Thg Department ‘s test fishery captured 1,161 herring between 25 May and 13 June
which were sampled for age-sex-gize data. Age 6 herring were the predominant age
class (28%) while only 27% of these fish were age 8 or older (Table 15).

Commercial fishermen brought in herring samples from various areas in the
district for industry roe technicians to evaluate. This information was used to
help determine the timing of fishing periods.

The commercial catch sample of 119 herring wae 78% age 8 or older with ages 5 ~
7 figh making up 22% of the catch (Table 15).

Relson Iszland District

Fifteen aerial surveys were flown on 12 days from 20 May to 6 June during the
1990 season. The peak aerial survey biomass estimate of 2,705 tons was observed
on 31 May. B total of 0.3 linear miles of milt was observed during an aerial
Burvey on 22 May.

Test fishing with variable mesh gill nets occurred from 19 May - 22 June. The
catch was 1,519 herring which were sampled for age, sex, size and maturity. BAge
3 to 7 fish made up 49% of the test catch with the other 51% being age 8 or oclder
herring (Table 15).

Volunteer commercial and subsistence fishermen under the supervision of the
Department of Fish and Game conducted additional sampling of the Nelson Island
herring stock.

Nunivak Island District

Seven aerial surveys were flown on 7 days between 21 May and 1 June during the
1990 season. Most surveys were made under excellent or good conditions. The
peak aerial biomass estimate of 422 tons was made under good conditions on 28
May. A total of 7.2 linear miles of milt was observed while surveying with peak
spawn #seen on 22 May.

The Department test fishery captured 592 herring for age-sex-sige data. Ninety-
four percent of the herring were age 8 or older while recruit herring (ages 3 to
6) were lass then 2% of the catch (Table 15).

SUBSISTENCE FISHERY

Subsistence fishing for Pacific herring in the northeastern Bering Sea is very
important in villages of the Yukon-Kuskockwim River delta. The subsiatence
fishery is conducted primarily by residents of the coastal villages of
KRwigillingok, Kongiganak, Kipnuk, Chefornak, Toksook Bay, Umkumiut, Tununak, and
Newtok. The herring etocks utilized by the subsistence fishery are the same ones
targeted by the commercial fimhery in the nearby commercial fishing districts.

Subsistence harvest surveys have occurred annually in Nelaon Island villages
since 1985 and sporadically in Kuskokwim delta villages since 1975. Average
annual herring subsistence harvests have been at least 110 tons since 1975
(Appendix H.2). The 1990 subsistence survey of Nelson Island communitiee
resulted in an estimated 126 tons of subsistence herring harvested. A survey of
Nunivak Island residents estimated 4.5 tons of herring were taken for subeistence
uee. Subsistence survay results reflect harvest trends and reported catchaes
reprasent minimum figures eince not all fishermen are contacted and other Kusko-
kwim River delta villages were not surveyed.
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During the surveys many Nelson Island villagers reported that the declining
numbers of herring affected their subsistence activities (Pete, 1990). Several
families did not fish for herring due to perceived declines in herring numbers
and variable productivity. Herring were unusually variable in gize and had
higher than normal oil content. Subsistence users prefer herring with low oil
content since they are lessgs likely to sepoil. Herxing abundance dropped
dramatically in mid-June, a time when the less oily herring are usually present.
Time spent subsistence fishing increased in 1990 compared to previous years.

COMMERCIAL FISHERY
Security Cove District

The commercial herring fishery in the Security Cove District has opened and
closed by emergency order since 1981 to provide for an orderly fishery and
periodic reassesements of herring biomass. A four hour fishing period on 12 May
and a three hour period on 13 May were needed to harvest 233.6 tone (Table 16).

During the 12 May opening, fishermen harvested 125 tons of eac roe herring with
an average roe percentage of 8.8% and 39 tons of balt-guality herring. During
the 3 hour opening on 13 May 49 tons of Bac roe herring with a average roe
content of 8.4% and 21 tons of bait-quality herring were harvested.

The sac roe quality herring had an average roe recovery of 8.7%. Value of the
harvest was about $354 thousand (Rppendix H.l). Average price was $500 per ton
for 10% roe recovery, with an increase or decrease of §50 per ton for each
percentage point above or below 10%.

Nine processors purchased herring in Security Cove (Appendix H.3.). A total of
52 fishermen made 77 deliveriee in the 1990 fishery. Kuskokwim Area residents
did not make landings in the Security Cove herring fishery during the 1990
seasgon.

The commarcial exploitation rate of Pacific herring was B.8% of the estimated
available biomasp (Appendix H.3). Ages 8 and older Pacific herring comprised 79%
of the total harvest. Thexe were no herring under age 5 in the commercial catch
sample.

A Fish and Wildlife Protection helicopter, C-185 aircraft and the P/V Wolstad was
present in the Security Cove District during the opening. Several minor fishing
violations were reported,

Goodnews Bay District

Since 1981, to provide for an orderly fishery and periodic reassessments of
herring biomass, commercial herring fishing in Goodnews Bay hae opened and closed
by emergency order. A total of 454.6 tons were taken during 32 hours of fishing
in 6 periods (Table 16).

Beach meetings with fishermen occurred to monitor the quality of the herring in
Goodnaws Bay. Samples were brought in by volunteer fishermen and analyzed by
industry roe technicians.

The firast commercial opening on 18 May, from 1430 to 1630, produced a harvest of
5.9 tons (4.6 tona sac-roe and 1.3 ton bait). Only 56 fishermen made landings
in this period. The district was reopened for eight hours at 1100 on 19 May and
79.4 tons were harvested (65.1 tons sac-roe and 14.3 tons bait). In this perioq,
87 fishermen made 104 landings with an average roe content of 10.7% for sac-roe
quality fish. The district was reopened on 20 May for eight hours at 1200. A
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total of 43.6 tons (43.2 tons sac-roe and 0.4 tons bait) was delivered by 67
fishermen and average roe content was 12.0%. Due to low catch rates and some
obseFved wastage of herring, a fishermen’s meeting was called for 21 May. Two
openings were announced for 22 May, the first for 4 hours beginning at 0600 and
a 5 hour opening starting at 1500. These openingse had 110 fishermen delivering
181.2 tons (171.0 tons gac-roe and 10.2 tona bait) with 12.7% average roe
content. The final opening was for 5 hours on 23 May beginning at 0600. Sac-roe
herring catch amounted to 142.9 tons with average roe content of 12.4% and bait
herring deliveries totaled 1.6 tons. Ninety fishermen made 101 landingse in the
last opening.

Sac roe herring accounted for 94% (427 tons) of the harvest. A few minor
instances of wastage were observed. RAverage roe recovery for the season wasg
12.2%. The value of the catch to the fishermen was $314 thousand (Appendix H.1l).
Average price was $500 per ton for 10% roe recovery, with an increase or decreage
of $50 per ton for every percentage point above or below 10%. Three processors
purchased Pacific herring (Appendix H.3.). Most processors established 7% as the
minimum roe recovery required for sac roe quality herring. Herring of lees than
7% roe recovery sold as bait and the price averaged 550 per ton. A total of 126
fishermen made 530 deliveries in the 1990 fishery. Local fishermen (i.e.
rasidents of Platinum, and Goodnews Bay) accounted for the majority of the
harvest.

The exploitation rate of herring was 17.7% of estimated available biomass
(Appendix H.l). BAges 8 and older herring comprised 74% of the total harvest.
No age-4 or younger herring occurred in the harvest sample.

Management of the 1990 herring fishery in Goodnews Bay was without major
problems. The Fish and Wildlife Protection vessel Woldestad patrolled the
district during the season. Several fishing violations were reported.

Cape Avinof District

This wae the third year that a commercial herring fishery occurred in the Cape
Avinof Dietrict. BAs in all other Kuskokwim Bay districts, commercial herring
fishing is regulated by emergency order. In November 1989, the Rlaska Board of
Fisheries moved the eastern boundary of the Cape Avinof District from Tsintulik
Slough to the Ishkowik River. This area was previously closed to commercial
fishing at the request of local residents to prevent interference with the sub-
sistence harvest. A total of 49.7 tons of herring were harvested during 3 hours
of fiehing time (Table 16).

Two commercial openings were scheduled in the Cape Avinof District. Fishermen
harvested 10.1 tons during a one hour opening on 29 May. Because of this low
harvest, the district was reopened the Bame day for two hours. The harvest from
both openings was 49.1 tons of sac roe herring with an average roe content of
12.0% and 0.6 tons of bait-quality herring.

Only one tender was present in the district on 29 May. When the tender returned
on June 4, commercial)l test fishing failed to find herring with acceptable roe
quality due to the presence of young and spent fish. The diastrict was closed to
commercial fishing on 12 June since Department test fish samples showed poor roe
quality and no proceeesors were available.

One hundred-one fishermen made deliveries to one processor. Fiphermen raeceived
approximately $500 per ton for 10% sac roe herring. The value of the catch to
fishermen was about $35,000. Local fishermen (xesidents of Kipnuk, Kwigillingok,
Kongiganak, Chefornak and Tuntutuliak) accounted for 87% of the harvest.
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this declining biomass trend may precipitate reduced harvest levals or complete
closure of some commercial fishing districts during the 1991 commercial fishing
seaeon. Reduced exploitation rates during 1991 will allow a harvest while pro-
tecting the declining populations.

Security Cove District

The commercial Beason opens when the biomass reaches 1,200 tons or spawning
activity is observed. The occurrence and length of fishing periods depends on
stock strength, fishing effort, and spawning activity. The declining recruitment
of younger age fish into the population requires a 15% exploitation rate for the
Security Cove herring stock in 1991. The 1991 projected return is 1,490 tons
which at a 15% exploitation rate would result in a harvest of about 224 tons
(Table 17). A larger catch may occur if the 1991 biomass assessment is greater
than the projection.

Goodnews Bay District

Management Btrategy for thie district will be similar to that used for Security
Cove. The season will open and close by emergency order when a biomass of 1,200
tons 1s observed or spawning activity occuras. The 1991 projected return of
herring to the Goodnews Bay District is 1,472 tons which at a 15% exploitation
rate would result in a harvest of 221 tons (Table 17). A larger catch may occur
if the 1991 biomass assesement is greater than the projection.

Cape Avinof District

Either spawning activity or a biomass of 500 tons must be observed before the
commercial herring eseason can be opened. The season will open and cloge by
emergency order. The projected 1991 biomass for the Cape Avinof area stock is
1,708 tons (Table 17). The Cape Avinof District’s herring stocks appear to be
showing a lack of recruitment simjilar to that seen in all southwestern RAlaska
herring fisheries. The 15% exploitation rate will take into account the limited
data base for this area and insure raecognition of the subsistence fishing
priority. Assuming a 15% commercial exploitation rate, the projected harvest
would be 256 tons of herring. With an additional estimated 30 tona of
subsistence herring harvest, total exploitation rate in 1991 would be 17%.

Nelson Island District

In the Bering Sea Herring Fishery Management Plan the Alaska Board of Fisheries
set minimum biomass levels that would allow a commercial herring fishery in the
Nelson and Nunivak Island Districts. The minimum biomass level is 2,500 tons in
the Nelson Ialand District and 1,500 tons in the Nunivak Island District. The
in-season estimate of herring biomass must exceed the threshold level before a
commercial fishery can be allowed.

The peak biomass estimate for the Nelson Island District was 2,705 tons in 1390
(Appendix R.1). Over 50% of the herring were age 9 or older while 5% of the
herring were recruits (ages 3, 4 and 5). The spawning biomass projected to
return to the Nelson Island District in 1991 is 1,897 tons (Table 17), which is
lower than the threshold biomass needed to have a commercial fishery. This
decline is primarily due to the high mortality rategs of older age herring. The
projected decline in biomass and the importance of protecting the herrxing stock
for the subsistence fishery is the reason for closure of the fishery if the
biomass threshold is not exceeded. If the in-season biomass estimate is greater
than 2,500 et, a commercial fishery will be allowed. If the estimated bicmass
{8 less than 2,800 tons the exploitation rate in the commercial fishery will be
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under 10 percent. The harvest level will not exceed 10% unleass available biomass
greatly exceeds the threshold biomass.

Nunivak Island District

The peak biomasg eatimate for the Nunivak Imsland Dietrict was 422 tons in 1950
(Appendix H.1l). Over 90% of the herring were ages 9 or older and less than 1%
were recruit herring. The projected biomass of herring returning to the Nunivak
Island District in 1991 is 235 tons (Table 17). This is lower than the 1,500
tons threshold biomass level neceseary to allow a commercial fishery. This
decline is due to the high mortality rates of older age herring. If the in-
season biomass eastimate is greater than 1,500 st, a commercial fishery will be
allowed. If the estimated biomass is less than 1,700 tons the exploitation rate
in the commercial fishery will be under 10 percent. The harvest level will not
exceed 10 percent of the estimated biomass unless available bhiomass greatly
exceede the threehold biomass.
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Table 1

335-40

335-50

335-49

335-50

335-60

335-70

335-80

1990 Kuskokwim Area fish ticket summary.

DISTRICT NAME

Lower Kuskokwim (8)
Middle Kuskokwim (S)
Quinhagak (S)
Goodnews Bay (8)
Security Cove (H)
Goodnews Bay (H)
Nelson Island (H}
Nunivak Island (H)

Cape Avinof (H)

B RANGE
101-148
201-205
401-419
501-513

900,901,903

TICKET RANGE

700,001--708,597
720,001--720,169
730,001--733,382
740,001--740,912

725,001--725,316

901,902,%903,904  725,071--725,607

NO COMMERCIAL

NO COMMERCIAL

905

OPENINGS
OPENINGS

725,608--725,716

TOTAL TICKETS
8,597
169
3,382
912
81

526

TOTAL SALMON

TOTAL HERRING

85 BATCHES

6 BATCHES

13,060 TICKETS

716 TICKETS

TOTAL FISH TICKETS

91 BATCHES

e Ay

13,776 TICKETS
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Table 2 Lower Kuskokwim River, District 1, commercial salmon harvest and fishing effort by pericd, 1990,

CHINOOK SOCKEYE COHO PINK CHUM

PERIOD DATE HOURS PERMITS NUMBER  CPUE KUMBER CPUE HUMBER CPUE NUMBER CPUE HUMBER CPUE
0l 06/20-06/20 6 630 16,690 4.42 10,318 2.73 30,306 8,02
02 06/25-06/25 6 611 16,031 4.37 27,024 7.37 58,944 16.08
03 06/29-06/29 6 545 9,428 2.44 18,774 4.85 74,91t 19.36
04 07/05-07/05 6 591 4,071 1.15 10,759 3.03 3 86,835 24.49
05 07/09-07/09 6 589 2,804 79 8,757 2.48 11 91,411  25.87
06 07/14-07/14 8 625 2,127 .43 5,467 1.09 70 .01 32 .01 79,803 15.96
07 08701-08/01 6 61l 252 A7 533 .15 23,548 6.42 1,586 .43 9,065 2.47
08 08/06-08/06 6 631 306 .08 133 .04 61,450 16.23 976 .26 4,597 1.21
09 08/10-08/10 6 653 94 .02 66 .02 58,251 14,87 335 .09 1,269 .32
10 08/13-08/t3 6 642 38 .0l 48 .01 115,444 2%.97 111 .03 0% 13
11 08/16-08/16 9 650 28 29 668,605 11.73 113 .02 239 .04
12 08/20-08/20 & 594 11 34 .01 51,838 14.54 38 0 113 .03
13 08/27-08/27 6 534 3 16 16,030 5.00 21 .01 23 .0l

TOTALS 83 743 51,883 .84 81,95 1.33 395,237 12.03 3,226 .08 438,027 7.10
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TABLE 3
Total
Housse
holds
Kipnuk 96
Kwigillingok a3
Kongiganak S5

North Kuskokwim
Bay Totals 184

Tuntutuliak 55
Eek 66
Kasigluk 79
Nunapitchuk a3
Atmautiuak 53
Napakiak 73
Napaskiak 1A
Oscarville 15
Bethel 1215
Kwethluk 121
Aldachak 98
Akiak 56
Tuluksak 60
Lower Kuskokwirm
Totals 2043
Lower Kalskag 66
Upper Kalskag 40
_Aniak 161
Chuathbaluk 24
Middle Kuskokwim
Totals 291
Crooked Creek 29
Red Devil 13
Slestmute 32
Stony River 15
Lime Viiage 12
McGrath 147
. Takotna 17
Nikolal 30
Telida 3
Upper Kuskokwim
Totals 298
KUSKOKWIM
RIVER TOTALS' 2816
Quinhagak 121
Goodnews Bay &5
Platinum 18
South Kuskokwim
Bay Totals 204
Mekoryuk 50
Newtak 59
Nightmute 26
Toksook Bay 76
Tununak 88
Bering Sea
Coast Totals 297
KUSKQKWIM

AREA TOTALS 3317

Calendars
Mailed Returned
3 0
1 0
31 3
35 3
45 10
42 13
62 9
68 8
29 1
49 13
56 7
8 5
377 349
86 729
68 7
44 10
50 10
982 171
53 9
30 6
128 16
17 4
228 35
21 3
11 S
22 6
13 o
5 0
38 1
3 1
17 3
3 0
133 19
1,378 288
20 13
34 4
9 2
133 19
18 0
2 0
1 0
9 1
5 0
36 1
1,547 248

'includes North Kuskokwim Bay

Postcards
Malled Retumed — Sutveyed
29 6 1
1 0 0
14 0 38
44 6 39
21 2 40
17 2 28
21 4 61
23 6 48
24 6 32
21 2 51
30 4 a3
6 0 10
524 171 88
31 -] 55
25 1 68
12 t 39
12 1 S1
773 209 604
23 3 41
12 3 28
43 13 o4
s 1 18
83 20 181
1 2 17
4 3 3
9 4 18
1 0 12
0 0 1
39 32 &1
1 1 13
1 0 24
3 0 0
69 42 160
969 2 984
26 4 76
13 1 41
0 0 16
39 5 133
27 6 0
15 3 o]
1 1 0
41 7 0
36 3 0
130 20 [¢]
1,138 302 1,117
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1990 KUSKOKWIM AREA SUBSISTENCE SALMON PROJECT SAMPLING SUMMARY

Phone

Contact

oQo

o

OOOOSOOOOOOOO

g

(ol oo Na)

OO0O0O0OQCOOC0CO (=]

o]

oo ooo [=] (o =l o) |3

(o]

Any Subsistence

Info Fished
7 4

0 0
53 34
60 a8
53 45
41 19
73 56
67 48
41 31
58 40
57 4
10 10
562 289
110 77
80 &
49 33
57 45
1,288 799
0 41
a3 19
126 97
24 19
263 176
27 20
12 11
32 20
13 9
12 9
140 34
14 2
27 14
0 0
n 119
1,888 11
112 84
42 2
17 10
171 117
6 6

3 1

1 1

8 6

3 1
21 15
2080 1.264



TABLE 4

Total House-
House holds
hoilds Contetd
Kipnuk 56 4
Kwigillingok 33 0
Konglganak 55 53
North Kuskokwim
Bay Totals 184 57
Tuntutuliak 55 83
Eek 66 36
Kasigluk 78 73
Nunapitchuk 83 64
Atmautiuak 53 41
Napakiak 73 57
Napaskiak 71 58
Oscarville 15 10
Bethel 1,215 578
Kwethluk 121 109
Akiachak 6 82
Akiak 56 49
Tuluksak 60 57
Lower Kuskokwim
Totals 2,043 1,267
Lowsr Kalskag 66 60
Upper Kalskeg 40 31
Anlak 181 150
Chuathbaluk 24 24
Middle Kuskoswim
Totals 291 265
Crooked Creek 29 27
Red Devil 13 12
Sleatmute 32 32
Stony River 15 13
Lime Villaga 12 12
MeGrath 147 135
Takotna 17 17
Nikolal 30 2r
Telida 3 0
r Kuskokwim
Totals 298 2758
KUSKOKWIM
RIVER TOTALS 2816 1,864
Quinhagak 121 112
Goodnews Bay 65 27
Platinum 18 17
South Kuskokwim
Bay Totals 204 156
Mekoryuk S0 6
Newtok 59 1
Nightmute 26 1
Toksook Bay 76 8
Tununak B6 1
Bednp Sea
Coast Totals 297 17
KUSKQOKWIM

AREA TOTALS 3,317

Chinocok Chinook

Reported
Harvest

108
0
818

1,023

2,484
3,032
2,778
2,054
1,794
2,576
3,302

721

10,534
6,571
4,919
4,012
1,673

46,448
2,463
1,145
3,023
1,280

7,921

Chum

Est'd.  Reported
Harvest Harvest
108 540

0 0

915 818
1,023 1,158
2537 3,987
4,609 1,788
2869 2,538
2,244 3,327
2,067 2,841
3413 5.845
3,413 5410
721 676
18,248 10,988
7335 7.181
5,204 5,943
4177 .. 6,033
1,706 4,870
58,542 61,423
2515 3,561
1,446 1,139
3.075 6,077
1,290 2,102
8,326 12,879
S91 1,760
250 1,344
597 1,574
ass 851
205 2,250
668 1,818
126 128
547 788

0 0
3,389 10,213
71,281 85,673
5,050 2.585
682 190
177 115
5,909 2,890
0 1067

1 4

3 35

135 160

0 65

139 1331
77,329 89,894

~41-

1930 KUSKOKWIM AREA SUBSISTENCE SALMON HARVESTS

Chum
Est'd,
Harvest

4,072
2,665
2,623
4,053
3,168
6,538
5,488
676
16,852
8,016
6222
6227
4,967

71,567

3,637
1,320
6,175
2102

13,234

1,760
1,344
1,574

s97
2,250
1,833

128

10,315

96,274

2,620
342
125

3,087

108,556

Sockeye Sockeye
Reported  Est'd.
Harvest Harvest
175 175

0 0

264 264
439 439
935 955
777 1,212
708 732
702 702
967 1,121
1,001 1,070
865 894
122 122
3629 5892
2897 3,234
2018 2,115
1,342 1,383
972 991
16,929 20,432
648 662
223 292
1,166 1,184
88s 885
2922 3,033
940 940
408 408
890 830
632 685
2,100 2,100
0 0

0 0

(¢ 0

(¢ 0
4970 5023
25200 28,929
1,528 1,584
503 905
120 140
2,160 2,589
50 417

3 3

10 10

212 2685

7 7

282 702
2,702 32217

Coho Coho
Reported  Est'd.
Harvest Harvest
460 460

0 0

265 265
725 725
743 759
1,084 1,703
879 908
287 287
281 322
1,021 1,506
641 674
34 34
9681 18,126
3.051 3,406
874 31§
1,715 1,715
829 846
21,420 31,202
662 676
221 281
1,069 1,094
601 601
2553 2.632
534 534
794 794
859 859
180 195
484 484
1,495 1,512
0 0

52 55

0 0
4,398 4,433
29096 38991
3,471 3,510
818 1,472
83 90
4,372 5,072
B2 433

4 4

0 0

15 19

0 D]

71 456
33539 44519



Table 5 Kuskokwim Area salmon entry permits issued by village, 1990.

42

VILLAGE NUMBER OF
ENTRY PERMITS
AKTACHAK 57
AKIAK 24
ANTAK 9
ATMAUTLUAK 27
BETHEL 164
CHAUTHBALUK 1
CHEFORNAK 4
EEK 37
GOODNEWS BAY 3l
LOWER KALSKAG 4
UPPER KALSKAG 3
KASIGLUK 42
KIPNUK 15
KONGIGANAK 22
. KWETHLUK 63
KWIGTLLINGOK 16
MEKORYUK 1
MCGRATH 2
NAPAKIAK 43
NAPASKIAK 25
NUNAPITCHUK 46
OSCARVILLE 8
PLATINUM 6
QUINHAGAK 82
TULUKSAK 27
TUNTUTULIAK 45
KUSKOKWIM AREA SUBTOTAL 814
ANCHORAGE 9
DILLINGHAM 2
FAIRBANKS 3
MARSHALL 1
MANOKOTAK 2
TOGIAK 2
NON-LOCAL ALASKA RESIDENTS SUBTOTAL 13
SARANAC LAKE, N.Y. 1
NON-RESIDENT SUBTOTAL 1
TOTAL NUMBER OF PERMITS 824



Table 6 Kuskokwim Area commercial® and subsistence salmon catches by
species and discrict, 1990.

DISTRICT Chinook Sockeye Coho Pink Chum Total
District 1, Lower Kuskokwim River:

Commercial 52,138 82,413 396,516 3,258 439,539 973,864
Subsistence 59,565 20,871 31,926 na 72,725 185,087
SUBRTOTAL 111,703 103,284 428,442 3,258 512,264 1,158,951
District 2, Middle Kuskokwim River:
Commercial 1,621 2,457 13,816 139 22,085 40,118
Subsistence 8,326 3,033 2,632 na 13,234 27,225
SUBTOTAL 9,947 5,490 16,448 139 35,319 67,343

Upper Kuskokwim River:

Commercial CLOSED TO COMMERCIAL SAIMON FISHING
Subsistence 3,389 5,023 4,433 na 10,315 23,160
SUBRTOTAL

Kuskokwim River:

Commercial 53,759 84,870 410,332 3,397 461,624 1,013,982
Subsistence 71,280 28,927 38,991 na 96,274 235,472
SUBTOTAL 125,039 113,797 449,323 3,397 557,898 1,249,454
District 4, Quinhagak:

Commercial 27,644 83,681 26,926 12,056 47,717 198,024
Subsistence 5,050 1,544 3,510 na 2,620 12,724
SUBTOTAL 32,694 85,225 30,436 12,056 50,337 210,748
District 5, Goodnews Bay:

Commercial 3,303 35,823 7,804 629 13,194 60,753
Subsistence 859 1,045 1,562 na 467 3,933
SUBTOTAL 4,162 36,868 9,366 2,117 13,661 64,686
Kuskokwim Bay:

Commercial 30,947 119,504 34,730 12,685 60,911 258,777
Subsistence 5,909 2,589 5,072 na 3,087 16,657
SUBTOTAL 36,856 122,093 39,802 14,173 63,998 276,922
Etolin Strait:

Commercial Closed to Commercial Fishing

Subsistence 139 702 456 na 9,196 10,493
SUBTOTAL 139 702 456 na 9,196 10,493
Kuskokwim Area:

Commercial 84,706 204,374 445,062 16,082 522,535 1,272,759
Subsistence 77,328 32,218 44,519 na 108,557 262,622
TOTAL 162,034 236,592 489,581 17,560 631,092 1,535,381

® Includes salmon caught in the Kuskokwim test fish projects and sold to
processors.
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Table 7 1990 Kuskokuwim Area commercial salmon fishery final calculated velue by district and area.

CHINOOK SOCKEYE COHO PINK CHUM DISTRICT TOTAL
LOWER KUSKOKWIM DISTRICT 1

TOTAL FISH 52,138 82,413 396,516 3,258 439,539 973,864
TOTAL POUNDS 736,59 589, 833 2,563,801 11,256 3,022,589 6,924,073
TOYAL DOLLARS $419,859 $501,630 $1,589,557 $1,801  $785,872 $3,398,719
AVERAGE WEIGHT 14.13 7.16 6.47 3.45 .88

MIDOLE XUSKOKWIM DISTRICT 2

TOTAL FISH 1,621 2,457 13,816 139 22,085 40,118
TOTAL POUNDS 27,130 16,804 82,779 573 146,503 274,189
TOTAL OOLLARS $15,193 $17,812 $49,667 $52 $38,195 $120,959
AVERAGE WEIGHT 16.74 6.84 5.99 4.12 6.65

QUIRHAGAK DISTRICT 4

TOTAL FISH 27,644 83,681 26,926 12,056 47,77 198,024
TOTAL POUNDS 456,916 508,419 193,461 37,912 336,819 1,533,527
TOTAL DOLLARS $251,304 $544,008 $123,815 $4,170 $90,941 $1,014,238
AVERAGE WEIGHT 16.53 6.08 7.18 3.14 7.06

GOODNEWS BAY DISTRICT 5

TOTAL FISKR 3,303 35,823 7,804 629 13,194 60,753
TOTAL POUNDS 58,428 251,046 60,797 2,117 95,432 467,820
TOTAL DOLLARS $32,135 $263,598 $38,910 $254 $25,767 $360,664
AVERAGE WEIGHT 17.69 7.0 7.79 3.37 7.3

TOTAL ALt DISTRICTS

YOTAL FISH 84,706 204,374 445,062 16,082 522,535 1,272,759
TOTAL POUNDS 1,279,068 1,386,102 2,900,838 51,858 3,601,743 9,199,609
TOTAL DOLLARS $718,491 $1,427,048 $1,801,949 $6,317 $940,775 $4,894,580
AVERAGE WEIGHT 15.10 6.68 6.53 3.22 6.89

AVERAGE PRICE/LB $0.56 $1.05 $0.75 $0.12 $0.26

PRICE/FISH $8.46 $7.01 $4.89 $0.38 $1.79

ROE SALES $490
GRAND TOTAL FOR AREA $4,895,070

44



Table 8

05-10
05-24
Ce-07

06-15

06-22
06-26

06-28

C6-30

07-02

07-06

07-08

07-10

07-12

07-16

07-18

Executive summary of department and working group actions,

EPT COMME T 8

District 1 on June 18
- 6 hours or 8 hours

District 1 on June 25
Meet again on June 28

District 1 and 2 on
June 30 - 6 hours

Meet again on July 2

Digtrict 1 and 2 on
July 5 - & hours

Meet again on July 8

District 1 and 2 on
July 10 - 6 hours

Meet again on July 12

District 1 and 2 on
July 14 - 6 hours

¥eet again on July 18

Meet again on July 20

1990,

WORKING GROUP RECOMMENDATIONS

District 1 on June 20 - &6 hours

Digtrict 1 on June 25 - & hours

Meet again on June 28

District 1 and 2 on
June 29 - & hours

Meet again on July 2

District 1 and 2 on
July 5 - 6 hours

Meet again on July 8

Distriect 1 and 2 on
July 9 - 6 hours

Meet again on July 12

District 1 and 2 on
July 14 - B hours

Meet again on July 18

Meet again on July 28

ACTUAIL

District 1 on June 20

District 1 on June 25 - 6 hours

Meet again on June 28

District 1 and 2 on
June 29 - & hours

Meet again on July 2

District 1 and 2 on
July 5 - 6 hours

Meet again on July 8

District 1 and 2 on
July 9 - 6 hours

Meet again on July 12

District 1 and 2 on
July 14 - 8 hours

Meet again on July 18

Meet again on July 28
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Table B

DATE

07-27

07-30
08-02

0B-04

08-07

08-09%9

08-12

0g8-~-15

08-17

p8-19

08-22

08-28

08-30

{page 2 of 2)

DEPT. NDATIONS

District 1 on August 1

Opening already set
None

District 1 and 2 on
August 7 - 6 hours

Meet again on August 9

District 1 and 2 on
August 10 - 6 hours

DiBtrict 1 and 2 on
August 14 ~ & hours

District 1 and 2 on
August 16 - & houre

Meet again on August 19

District 1 and 2 on
August 21 - 6 hours

Meet again on August 24

or fish on August 27

Announce season closed

or meet again

Announce close of season

WORRING GROUP RECOMMENDATIONS

District 1 on August 1
- 6 hours

Opening already set
Meet again on Rugust 4

Disetrict 1 and 2 on
August 6 - 6 hours

District 1 and 2 on
August 10 - 6 hours

District 1 and 2 on
August 10 - 6 hours

District 1 and 2 eon
Bugust 13 - 6 hours

District 1 and 2 on
August 16 - 9 hours

Meet again on August 19

District 1 and 2 on
August 20 - 6 hours

Dist 1 & 2 on Aug 24 - 6 hours
Dist 1 & 2 on Aug 27 - & hours

Meet again on BAugust 30

District 1 and 2 on
BAugust 31 - 6 hours

CTUAL
Dismtrict 1 on August 1
- & hours
Opening already set
Meet again on August 4

District 1 and 2 on
August & - 6 hours

Meet again on August 9
District 1 and 2 on
August 10 - 6 hours

District 1 and 2 on
August 13 - 6 hours

District 1 and 2 on
August 16 - 9 hours

Meet again on Auguat 19

District 1 and 2 on
August 20 - 6 hours

Rejected by Department
Digt 1 & 2 on Aug 27 - 6 hours

Meat again on August 30

Season closed
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Table 9 Middle Kuskokwim River, District 2, commercial salmon harvest and fishing effort by pericd, 1990,
CHINOOK SOCKEYE COHD PINK CHUM

PERIOD DATE HOURS PERMITS LNDGS  NUMBER  CPUE NUMBER  CPUE NUMBER  CPUE UNB CPUE NUMBER  CPUE
01 06/29-06/29 6 14 16 641 7.63 135 8.7% 3,838 45.69
02 07705-07/705 & 15 17 467 5.19 561 6.23 4,397 48.86
03 07709-07708 6 17 18 255 2.50 580 5.69 ] .08 5,163 50.62
04 07/14-07/14 8 17 20 209 1.54 567 4.17 14 .10 5,999 51.46
05 08/06-08/06 6 15 15 21 .23 5 .06 1,111 12.34 56 .62 142 8.24
08 08/10-08/10 & 15 15 17 .19 5 .06 1,946 21.62 24 .27 550 6.11
07 08/13~08/13 & i6 16 4 .04 1 .01 4,192 43.67 20 .21 276 2.88
08 08/16-08/16 9 17 17 6 04 2,239 14.63 10 .07 105 .69
09 08/20-08/20 6 18 18 2,548 23.59 5 .05 12 11
10 08/27-08/27 6 17 17 1 .01 i .03 1,780 17.45 2 .02 3 .03

TOTALS 65 22 169 1621 1.13 2457 1.72 22,085 15.44 139 .16 13,816 21.62
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Table 1 Quinhagak, District 4, commercia) salmon harvest and fishing effort by period, 1990.

CHINGOK SOCKEYE COHD P[HK CHUM
PERIOD DATE  WOURS PERMITS LNDGS  NUMBER  CPUE RUMBER  CPUE HUMBER  CPUE NUMBER  CPUE NUMBER  CPUE
o1 06/14-06/14 12 147 159 5,080 2.88 384 22 2,125 1.20
02 06/18-06/18 12 218 244 4,726 1.81 462 18 1,617 .62
03 06/21-06/21 12 110 145 4,493 3.40 1,038 .79 2,150 1.63
04 06/25-06/25 12 70 8l 2,732 3.25 1,667  1.98 1 2,217 2.71
05 07/02-07/02 12 179 215 3,602 1.68 5,654  2.63 7 4,508 2.10
06 07/05-07/05 12 94 127 1,176 1.04 6,464  5.73 7 .01 4,168  3.70
07 07/07-07/07 12 198 229 1,497 .63 8,326  3.50 13 .01 4,827 2.03
08 07709-07/09 12 84 122 798 .79 7,313 7.25 39 .04 19 .02 3,518 3.4%
09 07/11-07/11 12 175 211 973 46 7,672 3.65 18 .01 4,659  2.22
10 07/13-07/13 12 189 190 569 .28 10,755  5.30 66 .03 4,882 .41
1 07/16-07/16 12 175 189 401 19 8,537 4.07 1 185 .09 3,369 1.60
12 07/19-07/21 36 204 355 792 A1 12,850 1.75 11 2,489 .34 4,065 .55
13 07/23-07/24 24 169 218 240 .06 4,361 1.08 10 1,878 .46 1,690 .42
14 07/25-07/26 24 76 107 116 .06 2,681  1.47 98 .05 1,619 1.0 1,053 .58
15 07/27-07/28 24 12 34 104 .06 2,096 1.2l 57 .03 1,907 1.10 787 .46
16 07/30-07/31 24 66 94 111 .07 1,516 .96 738 .47 1,632 1.03 802 .51
17 08/01-08/02 24 82 64 2 .06 757 .61 392 .31 800 .64 479 .38
18 06/03-08/03 12 37 43 41 .05 408 .53 592 .76 402 .52 250 .32
19 08/06-08/06 12 &3 81 43 .03° 254 19 2,068 1.56 235 .18 181 .14
20 08/0B-08/08 12 84 96 25 .01 198 .1l 2,080  1.18 182 10 136 .08
21 08/13-08/13 12 76 95 17 .01 89 .06 6,165  3.86 125 .08 95 .06
22 08/16-08/16 12 69 73 6 39 .03 3,200 2.2 59 .04 22 .02
23 08/18-08/18 12 53 55 7 .01 36 .03 1,008 .91 27 .62 9 .01
24 08/20-08/20 12 69 95 6 .0 42 .03 4,956  3.42 111 .08 27 .02
25 08/23-08/23 12 88 100 4 51 .03 3,964  2.15 53 .03 14 .01
26 08/25-08/25 12 1 1 115 5.48
27 08/27-08/27 12 65 69 3 30 .02 1,431 .93 2 .01 6
28 08/29-06/2% 12 0
29 09/05-08/05 12 0
30 09/07-08/07 12 0

TOTALS 456 390 3,552 27,644 .14 83,681 .43 47,717 .25 12,056 23 26,926 .B3
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Table 11 Peak aerial survey salmon escapement estimates In Kuskokwim
spawning tributaries by species, 1990°.

Location Date Chinook Seockeye _Coho Chum
KUSKOKWIYM RIVER;
Aniak R. 19-Jul 1,307 0 na 25,580
Salmon R. 19-Jul 596 0 na 540
Kipchuk R. 19-Jul 537 0 na 455
Eek R. 20-Jul 2,811 0 na 2
Mdl. Fk. Eek R. 20-Jul 505 0 na 210
Holokuk R. 3-Aug 157 0 na 725
Kasigluk R. 18-Jul 0 0 na 200
Kisaralik R. 18-Jul 631 0 na 400
Kwethluk R. 20-Jul 1,200 0 na 5,458
Crooked Cr. 20-Jul 92 0 na 117
Oskawalik R. 3-Aug 113 0 na 1,340
Tuluksak R. 18-Jul 205 0 na 1,634
KUSKOKWIM BAY:
Goodnews River® 2-Aug 696 28,981 30 1,196
2-0cc 0 0 2,668 0
Kanektok River 16-Jul 2,726 32,082 na 2,475

a Peak aerial salmon escapement index count. Aerial index counts do
not represent total escapement, but reflect annual spawner abundance
trends when made using standard survey methods under acceptable
conditions.

b Goodnews River and Middle Fork Goodnews River.
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Table 12

Goodnews Bay, District 5§, commercial salmon harvest and fishing effort by peried, 1990.

CHiKGOK SOCKEYE PINK CHUM

PERIOD DATE HOURS PERMITS NUMBER  CPUE NUMBER CPUE NUMBER CPYE NUMBER CPUE NUMBER CPUE
01 06/20-06/20 12 23 358 1.30 383 1.39 433 1.87
02 06/25-06/25 12 29 340 .58 1,656 4.76 1,341 3.85
03 06/2%-06/29 12 &8 330 .47 3,323 4.17 1,235 1.77
04 07/02-07702 12 40 710 1.48 8,198 17.08 2 2,232 4.65
05 C7/05-07/05 12 21 557 z2.21 2,052 8.14 5 ,02 t,ol8 4.04
06 07/07-07/07 12 38 316 .69 3,026 .64 4 .01 1,583 3.47
07 07/0%-07/09 12 38 135 .30 3,141 6.89 5 .01 1,356 2.97
08 07/11-07/11 12 40 63 .13 2,564 5.55 5 .0l 761 1.59
09 07/13-07/13 12 35 66 .16 2,046 4.87 896 2.13
10 07/16-07/16 12 43 54 .10 2,071 4.01 1 19 .04 623 1.21
11 07/18-07/18 12 4§ 59 .11 1,292 2.34 29 .05 558 1.0
12 07/20-07/21 24 37 84 .09 1,432 t.63 1 57 .06 479 .54
13 07/23-07/24 24 19 55 .12 229 1.82 2 56 12 117 .39
14 07/25-07/26 24 14 44 W13 388 1.15 i .01 29 .09 a6 .26
15 07727-07/28 24 14 24 .07 479 1,43 & .02 i1 .33 126 .38
16 07/30-07/731 24 20 35 .07 423 .88 47 .10 &9 .14 124 .26
t7 08/01-08/02 24 16 12 .03 441 1.15 67 17 71 Y- 57 .15
18 08/03-068/03 12 12 9 .04 348 1.38 70 .28 40 .16 28 A1
15 08/06-08/06 12 29 9 .01 498 .82 316 52 31 .05 29 .05
20 08/08-08/08 12 28 9 .02 324 .55 357 .61 25 .04 20 .03
21 08/10-08/10 L2 27 5 .01 260 .46 463 .82 24 .04 8 .01
22 08/13-08/13 1z 27 15 .03 185 .33 873 1.i% 20 .04 5 i
23 08/16-08/16 L2 7 1 .01 23 .16 462 3.14
24 08/20-08/20 12 32 7 .01 58 .15 1,678 2.50 11 .02 11 02
25 08/27-08/27 12 34 4 .01 148 .21 2,519 3.53 12 02 5 Al
26 0B/29-08/29 12 31 2 g1 .14 1,124 1.73 4 .01 3
28 08/07-09/07 12 1 4 .19 16 .76

TOTALS 8z 3303 .08 35,623 .90 7,804 1,23 629 .07 13,194 .33
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Table 13

Preliminary projections of the 1991 Kuskokwim Area commercial
salmon harvests in thousands of fish by species.

Management Region

Total

Species Kusk im River Kuskokwim Bay Kuskokwim Area®
Chinook 19 - 56 16 - 42 35 - 98
Sockeye 4) - 137 13 -~ 120 54 - 257
Coho 222 - 660 35 - 206® 257 - 866
Pink 0.1 - 0.5° 0.03 - 0.11% 0.6 - 0.61
Chum 199 - 1,380 13 - 83 212 - 1,463
Total 481 - 2,233 77 - 451 559 - 2,685

A  Except as noted all the projections are based on the previous (1980-89)
average catches in all districts.

b

Kuskokwim Area pink salmon display a strong odd-even year cycle. This

projection is based on the odd year catch for the previous 10 years.
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Table 14 Kuskokwim Area Pacific herring proportion of blomass by age class, 1990.

Total

Apa (yeara) walght
District 2 3 4 5 6 b4 8 9 10 11 12 13+ (5t)
Commercial catch
Security Cove 0.5 5.2 15.2 7.8 23.2 12.5 16.2 15.3 4.1 234
Goodnews Bay 0.1 7.5 18.7 12.3 13.8 14.2 15.6 13.0 4.9 oSS
Cape Avinof 3.6 13.8 9.7 22.9 9.0 15,3 15.6 10.0 50
Nelson Ixlend®
Nunivak Island®
All Dimtricts 6.2 6.5 17.3 10.7 12.4 13.3 15.8 13.9 5.0 739
Test Fisghery*
Sacurity Cove 0.5 8.3 11.5 4.9 16.2 11.6 24.8 16.3 5.9 2650
Goodniews Bay 0.2 0.7 1.6 1.8 17.8 8.8 13.0 8.9 13.4 11.8 6.9 25277
Cape Avinof 0.0 3.6 7.2 4,4 26.8 19.7 13.8 9.6 &.9 4.8 4.5 0.7 2020
Nelzon Ialand 1.0 2,1 1.8 17.2 12.4 8.4 14.2 11.1 14.7 12.7 4.4 27058
Nunivak Island 0.1 @¢.1 1.1 2.9 3,3 16.5 18.6 27.5 20.2 9.8 422
All Districts 0.0 1.0 2.1 1.9 16.0 14.6 8.5 13.6 9.8 15.6 12.1 4.9 10374

8 Commarcial drift gill net
b No commercial fishery in 1990
¢ ADPA&G variable mash gill net
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Table 15 Kuskokwim Area Pacific harring age frequency by district, 19%0.

Age (yeare) Sample
District 2 3 4 ) 3 7 8 9 10 11 12 _13+ Size
Coomercial cateh*
Security Covae 0.7 6.9 17,7 9.0 23.5 11.6 14.4 13.0 3.2 27?
Goodnews Bay 0.2 9.9% 23.0 13.0 13.3 12.4 13.5 10.9 3.8 548
Caps Avinof 5.0 16.8 10.9 22.7 8.4 13.4 13.4 9.2 119
Helson Island” 0
Nunivak Island® 0
Test Fishery“
Security Cove 0.7 11.1 14.0 5.6 15.5 11.6 22.0 14.35 5.1 414
Goodnews Bay 0.2 1.5 2.5 18.4 17.4 8.2 14,3 9.4 13.1 10,9 4.2 1101
Cape Avinof 0.1 8.2 12.7 6.0 28,2 17.8 11.3 6.8 3.0 2.8 2.7 0.3 1161
Ralson Island 3.2 4.7 3.3 23,7 14.2 8.4 12,2 8.3 10.5 8.8 2.9 1460
Nunivak Island 0.2 0.2 1,9 3,9 3.9 17,9 18.4 26.0 18.B 9.0 592

& Commercial dri{ft gill net
b HNo commarcial fishery in 1990
¢ ADF&G variable mesh gill net
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Table 16 Summary of Pacific herring commercial harvest by fishing
period for Kuskokwim Area fishing districts, 1990.

Total Harvest
District Period Date Time hours (st)
Security Cove 1 5/12 1900-2300 4.0 164.8
2 5/13 1000-1300 3.0 68.8
Total 7.0 233.6
Goodnews Bay 1 5/18 1430-1630 2.0 5.9
2 5/19 1100-1900 8.0 79.4
3 5/20 1200-2000 8.0 43.6
4 5/22 0600-1000 4.0 60.7
5 5/22 1500-2000 5.0 120.5
6 5/23 0600-1100 5.0 144 .5
. Total 32.0 454 .6
Cape Avinof 1 5/22 1400-1500 1.0 10.1
2 5/22 1600-1800 2.0 39.6
3.0 49.7
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Table 17 Projections of Pacific herring spawning biomass and harvest for
commercial fishing districts in the Kuskokwim Area, 1991.

1991 Projection®

Exploitation
District Biomass (st) Threshold (st)? Harvest (st) Rate (2)
Security Cove 1,490 1,200 224 15
Goodnews Bay 1,472 1,200 221 15
Cape Avinof 1,722 500 258 15
Nelson Island 1,805 2,500 -c 104
Nunivak Island 235 1,500 -¢ 10¢

Total 6,724 703

Preseason projection. Projection may be adjusted based on inseason
biomass estimates.

Threshold biomass needed to allow a commerclal fishery from S AAC 27.060
Bering Sea Herring Fishery Management Plan

Projected -biomass is below minimum for commercial harvest; fishery will
not be opened if threshold biomass 1is not exceeded.

Maximun exploitation rate if in-season biomass estimate exceeds
threshold level. Commercial harvest will be regulated so that the
biomass of herring escaping the fishery will not fall below the
threshold level for that fishery.
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Figure 12. Age composition of Pacific herring in spawning populations and
commercial harvests in Security Cove, Goodnews Bay, Cape Avinof,
Nelson Island and Nunivak Island commecial herring fishing districts
 in Kuskokwim Bay, Alaska, 1990.
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Appendix A.1 Kuskokwim Area escapement index objectives for chinook,
sockeye, coho and chum salmon.

Escapement Objectives®
Chinook Sockeve Coho Chum

KUSKOKWIM RIVER:

1. Kwethluk River 1.0 - - 7.0
a. 3-step Mt. to Canyon Cr. 0.2 - -
b. Canyon Creek
2. Kisaralik River
a, Airstrip to Kisaralik L. 1.0 - - 8.0
b. Kasigluk R. (upper to lower) 0.1 - - 4.0
3, Tuluksak R. (Fog R. to Bear Cr.) 0.4 - - 5.0

4. Anisk River
a. Buckstock R. to Aniak L.
b. Salmon River .
¢. Aniak Sonar ProjectP - - - 250.0
5. Holitna River
a. Nogamut to Kashegelgok® 2
b. Kogrukluk Weir® 10.
6. Salmon River (Pitka Fork) 1

- - 10.0

-
aw
1
’
W
©

0 - 49.0
.0 25.0 30.0

w oo

KUSKOKWIM BAY:
1. Kanektok River to Kagati Lake 5.8 15.0 25.0 30.5
2. Goodnews River System
a. Main Fork and lakes 1.6 15.0 15.0 17.0
b. Middle Fork and lakes 0.8 5.0 2.0 4.0
c. Middle Fork Tower ProjectS 3.5 25.0 - 15.0

a  Escapement objectives in thousands of fish are preliminary and
are subject to change as additional data becomes available.
Unless otherwise indicated, escapement objectives are based on
aerial index counts which do not represent total escapement,
but do reflect annual spawner abundance trends when made using
standard survey meéthods under acceptable survey conditiomns.

b Sonar total escapement estimates.

Total Kogrukluk River escapement estimates.

d. Tower total escapement estimates.

(¢]
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Appendix A.2 Estimated dollar value of Kuskokwim Area commexcial salmon
fishexy, 1964 - 1990.

GROSS VALUE
OF CATCH PERMITS AVERAGE
YEAR TO FISHERMAN FISHED? INCOME
1964 83,030
1965 90,950
1966 87,466
1967 138,647
1968 290,370
1969 297,233
1970 362,470
1971 371,220
1972 360,727
1973 827,735
1974 1,056,042
1975 899,178
1976 1,380,229
1977 3,891,950
1978 2,337,470
1979 3,678,000
1980 2,725,134
1981 3,766,525
1982 4,213,954
1983 2,670,400
1984 5,809,000 774 7,505
1985 3,248,089 781 4,159
1986 4,746,089 789 6,015 -
1987 6,392,822 798 8,011
1988 12,514,492 811 15,431
1989 5,194,025 824 6,303
1990 4,895,070 824 5,941
TEN YEAR
AVERAGE $5,128,053 796° 6,442

(1980-1989)

? Permit holders who made at least one delivery. Information

not avaiable prior to 1983,

b Previous six year (1984-1989) average due to unavailable data.
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Appendix A.3

Kuskokwim Area commercisl, subsistence, and personal use salmop catches, 1913-1990.

Yeay
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
194])
1942
1943
1944
1947
1951
1954

1939
1960
1961

COMMERCIAL CATCH SUBSISTENCE CATCH
Chincok Socksva Cgho Pink Chum Total Chineak Cther* Total
7,800 7,600
2,667 Z,667
949 949
7,878 ! 7,878
3,055 3,055
4,836 4,836
34,853 34,853
9,854 9,854
8,944 6,120 15,064 180,000
7,254 7,254
19,253 300 7,167 7,167 34,487 17,700 203,148 220,548
1,644 5,800 7,444 10,800 230,850 241,650
738,576
286,254
481,090
560,196
7,626 2,448 10,074 536,650
8,541 8,541 389,367
9,339 9,339 766,415
5,290 443,998 450,288
20,800 597,132 617,932
6,448 8,296 14, 744 22,930 554,040 576,970
624 624 33,500 549,423 582,923
489 480 537,111
624 828 1,452 10,153 400,262 410,395
134 134 14,000 125,425 139,425
247 500 747 8,000 415,523 423,523
187 674 §61 8,000 415,523 423,523
&,400 325,339 331,739
6,400 325,339 331,739
Z,288 674 Z,962
5,35 5,356
4,210 4,210
57 57
. 3,780 3,760
5,969 5,649 5,498 3 17,119 18,752 301,753 320,505
23,246 2,308 5,090 91 18,864 49,599 27,457 179,529 206,986

COMBINED
TOTAL
HARVEST
7,800
2,567

949
7,878
3,055
4,836

34,853
9,854
195,064
7,254
255,335
249,094
738,576
206,254
481,090
560,196
548, 724
397,908
755,754
450,288
617,932
591,714
583, 547
537,591
411,847
139, 559
424,270
424,384
331,739
331,739

2,562
5,356

4,210
57
3,769

337,624
256,585

- Continued -
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Appandix A.3 (page 2 of 2)
COMBINED
COMMERCIAL CATCH SURSISTENCE CATCH TOTAL
Yoar Chingok Sockeye Coho Pink Chum Jotal Chinook Copio®  Smalil? Total 5
1962 20,867 10,313 12,598 4,340 45,707 93,825 13,455 161,849 175,304 269,129 362,954
1963 18,571 15,660 ‘ 34,231 33,180 137,649 170,829 205,060 239,291
1964 21,230 13,422 28,992 939 707 65,290 29,017 190,1%1 219,208 204,498 349,708
1965 24,965 1,886 12,191 4,242 43,284 24,697 250,878 275,575 318,859
1966 25,823 1,030 22,985 268 2,610 32,716 49,022 175,735 224,757 277,473
1967 29,9486 £52 58,229 8,225 97,112 60,919 214,468 275,387 372,499
1968 43,157 5,887 154,302 75,818 19, 6%4 296,858 35,380 278,008 313,388 612,246
1969 64,777 10,362 110,473 1,251 50,377 237,240 40,208 204,105 244,313 481,553
197¢ 65,032 12,654 52,245 27,422 60,566 227,919 69,219 11,868 246,810 3az7,897 555,816
1971 44,936 6,054 10,006 13 99,423 160,432 42,926 6,899 116,391 166,216 326,648
1972 55,482 4,312 23,880 1,452 97,197 182,823 40,145 1,325 120,316 161,786 344,609
1973 51,374 5,224 152,408 634 184,207 393,847 38,526 23,746 179,259 241,531 635,378
1974 30,670 29,003 179,579 60,052 196,127 495,431 26,665 32,780 277,170 336,615 532,046
1475 27,79% 17,535 169,814 a99 223,532 379,579 47,569 176,389 223,958 503,537
1976 49,262 13,636 112,130 39,998 231,877 446,903 57,699 4,312 223,792 256,003 732,908
1977 58,256 18,621 263,728 434 298,959 639,994 57,925 12,193 203,397 273,515 913,513
1978 63,194 13,734 247,271 61,968 282,044 668,211 38,7209 12,437 125,052 175,698 843,909
1979 53,314 39,463 308, 683 574 297,167 699,201 57,031 163,451 220,482 %19,683
1980 48,262 42,213 327,908 30,306 561,483 1,010,152 62,139 47,335 168,987 278,461 1,288,613
1961 79,378 105,940 278,587 463 485,635 850,003 63,248 28,301 163,554 253,103 1,205,106
1982 79,816 97,716 567,451 18,25% 325,471 1,088,713 &0,426 45,181 195,691 ao1,298 1,390,011
1983 93,676 90,834 249,018 379 306, 554 740,451 51,020 2,834 149,172 200,026 943,487
1984 T4, 006 81,307 B2%,965 23,502 488,482 1,497,662 60,944 15,016 144,651 220,335 1,717,997
Chinook Sockeye Caoho Bink Chum Total
19485 74,083 121,221 352,096 111 224,680 802,191 45,720 13,631 24 687 1,062 96,791 201,871 1,004, 082
1986 44,972 142,029 736,910 16,569 349,268 1,289,748 54,256 29,742 142,930 226,928 1,516,676
1987 65,558 170,849 478,394 163 603,274 1,318,428 71,804 31,555 15,085 291 0,709 192,444 1,510,802
19884 74,552 14%,927 BZ3,71% 37,592 1,443,916 2,239,786 56,695 25,571 32,426 118,181 232,873 2,565,615
198%¢ 67,003 52,628 556,312 419  B02,19% 1,508,941 77,030 33,958 50,046 132 558 293,834 1,802,853
19%0 B4, 706 203,374 445,062 16,082 522,535 1,272,759 77,328 32,218 44,519 108,557 262,622 1,535,38)
Ten Year
Average 70,129 108,466 503,056  25,323* 539,096 1,244,611 60,328 na 29,363 na 150,959% 240,617 1,494,530

{1%80-1989)

* Primarily chum and coheo salmon.
®* Raportad subsiatence ooho selmon harvest only. Cohe salmon subsistence harvest it poorly documented with no

Kuskokwim River estlmate attampted prior ta 1988.
¢ Includes sockeve, pink and chum salmon.

® The personal use cetch is included with the subeslstence catch,

* Ewen years only.
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Appendix A.4  Historic salmon escapement data from current Kuskokwim
Area projects, 1976 - 1990.

Operating SPECIES

YEAR Period Chinook Sockevye Coho Pink Chum

KOGRUGLUK WEIR®
1976 06/29 to 07/31 5,818 2,366 b - 8,417
1977 07/14 to 07/27 1,945 1,637 b 2 19,444
1978 06/28 to 07/31 13,601 1,699 b 2 47,010
1979 07/01 to 07/24 11,420 476 b 1 4,836
1980 07/01 to 07/11 6,572 3,200 b 1 41,777
1981 06/27 to 10/25 16,820 18,077 11,532 6 57,373
1982 07/09 to 09/14 12,185 22,156 38,961 19 79,580
1983 06/22 to 07/02 2,992 1,176 8,327 - 9,407
1984 06/19 to 09/15 4,928 4,130 29,824 - 41,484
1985 06/29 to 09/07 4,438 4,366 16,536 - 17,181
1986 07/06 te 10/05 4,296 4,179 26,230 - 15,511
1987 08/09 to 09/23 b b 24,238 - b
1988 07/05 to 09/17 11,194 6,158 12,799 - 41,881
1989 07/07 to 09/14 11,940 5,810 b - 39,548
1990 06/28 to 09/07 10,219 8,406 b 1 26,765

ANTAK SONAR®
1980 06/22 to 07/30 56,469 - - - 1,091,286

08/16 to 09/12 - - 81,556 - -

1981 06/16 to 0B/06 42,060 - - -~ 526,320
1982 06/21 to 08/01 33,864 - - - 389,226
1983 06/18 to 07/28 4,911 - - - 114,869
1984 06/16 ta 07/30 - - - - 275,261
1985 06/22 to 07/28 - - - - 253,048
1986 06/26 to 07/24 - - - - 209,080
1987 06/22 to 07/31 - - - - 193,464
1988 06/22 to 07/31 - - - - 401,511
1989 06/21 to 07/24 - - - - 243,936
1990 06/23 to 08/06 - - - - 300,408

MIDDLE FORK GOODNEWS RIVER TOWERY
1981 06/13 co 08/15 3,688 49,108 357 1,327 21,827
1982 06/23 to 08/03 1,395 56,255 62 13,855 6,767
1983 06/11 to 07/28 6,027 25,816 0 34 15,548
1984 06/15 to 07/31 3,260 32,053 249 13,744 19,003
1985 06/27 TO 07/31 2,831 24,131 282 144 10,367
1986 06/16 TO 07/24 2,083 51,069 163 8,133 14,756
1987 06/22 to 07/30 2,274 28,871 62 62 17,519
1988 06/23 to 07/30 2,712 15,799 6 6,781 20,799
1989 06/29 to 07/31 1,915 21,196 145 246 10,380
1990 06/19 to 07/24 3,636 31,679 0 3,378 6,410

a Pink salmon can pass freely through the Kogrukluk Weir.

b No counts or incomplete count as project was not operated during the
speclies’ migration.

¢ Aniak sonar counts are adjusted to provide the total estimated
escapements,

d The Goodnews River salmon counting tower'’s scheduled termination date
precludes adegate assessment of the coho and pink salmon escapement.
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Appendix A.5

Kuzkokwim Area subsistencs chinook salmon harvest by village, 1960 - 1390.

YILLAGE! 1960 1961 1962 1963 19564 1965 1966 1957 1968 1969 1970 971 1972 1973 1974
KIPRUK 248 11 123 75 g 0 0
KWIGILLINGOK 250 a5 43 106 339 & 250 957 70 220 200 10 75
KONGIGANAK h h b h 385 891 41 0
TUNTUTULIAK 226 2,726 842 2,853 1,826 1,575 3,097 3,462 2,214 2,195 3,558 1,841 3,214 2,859 1,577
EEX £ £ 2,921 &,572 2,566 2,038 2,065 1,882 1,969 1,981 2,356
KASIGLUK & EEX 1,857 3,128
KASTGLUK 135 1,215 127 1,302 £ £ 1,032 2,766 1,685  Z.,888 3,931 1,645 1,292 1,884 1,411
NUNAPITCBUK 683 2,042 848 1,874 636 490 2,213 1,926 1,750 2,279 4,680 1,978 2,496 2,663 1,165
ATMAUTLUAK h h h h h h h h h h 1,205 548 BG4 1,106 382
NAPAKIAX 1,830 2,573 2,191 3,148 2,677 2,872 3,655 3,895 2,468 3,546 4,960 1,868 2,009 1,763 1,224
HAPASKIAK 536 1,238 759 1,569 2,201 1,071 2,710 2,998 1,683 2,227 3,446 1,916 1,578 2,048 900
OSCARVILLE 1,968 282 75 309 339 688 322 1,127 393 457 542 570 196 566 130
BETHEL 1,923 4,150 1,378 7,019 b, 114 3,371 8,046 13,925  §,205 7,472 17,026 8,731 8,371 5,898 4,431
KWETHLUK 2,692 3,763 2,329 5,050 3,262 2,887 6,551 6,993 2,848 3,187 7,932 5,564 5,137 3,444 2,694
AKTACRAK 1,626 3,052 1,800 2,532 3,488 3,685 4,904 5,543 3,75% 2,602 7,022 4,818 3,672 2,592 1,726
AKTAK 1,865 2,156 906 2,669 2,495 1,345 3,670 3,660 1,822 1,275 3,290 2,688 1,899 1,895 1,292
TULUKSAK 737 1,486 493 1,295 572 1,021 1,576 1,709 1,048 1,131 1,995 1,280 1,318 1,322 a8a
LOWER KALSKAG 961 571 £ £ 710 f £ t 1,502 2,102 2,146 2,355 2,604 1,309 1,586
UPPER KALSKAG 667 1,049 £ £ 1,143 £ £ £ 1,619 1,623 734 601 401 938 463
XALSKAGS COMB . 805 2,661 1,395 3,379 3,567
ANTAK 1,057 688 185 802 1,104 t 2,072 1,280 517 1,406 2,136 1,076 2,105 1,030 1,952
ARTAK® 642
CBUATBBALUX® 64 54 10 30 74 f 139 217 34 180 219 179 261 942 674
NAPATMUTE 20 16 44 52 134 s 78 60 %4 19 22 17 20 12 3
CROOXED CREEK 747 518 561 859 1,358 374 1,446 585 77 541 684 291 183 269 650
GEORGETOWN ’ 12 o 9 2 0 o 0
RED DEVIL £ 40 £ £ t t 111 142 232 135 182 138 205
SLEETMUTE £ 222 £ P4 £ £ 303 343 207 267 161 181 59 504 269
SLEETMUTE® 465 262 144 228 314 79 e 409 393 316 251 642 aT4
KASEEGELOK® 10
STONY RIVER 435 25 3 29% 79 636 303 176 2,187 105 402 95 287 429
LIME VILLAGE 0 50 15 2,119 o 0
MCGRATH 300 25
TAKOTNA
MEDFRA
HIKOLAIX
TELIDA
QUINBAGAX 1,349 2,756
GOODNEWS BAY
FLATINUM
TOTAL 18,752 27,457 13,455 33,180 29,017 24,697 49,022  £0,919 35,380 40,208 69,219 42,926 40,145 38,526 26,665

~gontinued-

P ]
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Appendix A.5

(pags 2 of 4}

¥ILLAGE? 1975 1976 19737 19786 1979 1980 1961 1982 1983 1984 1985 1986 1987 1958 1989
KIPNUK 60 1345
KWIGILLINGOK 75 362 75
KONGIGANAK 122 K13} 52 235 §68 1,307
TUNTUTULIAK 3,492 4,807 2,470 1,656 2,268 2,545 4,446 1,984 2,523 3,51% 2,644 2,452 2,522 2,580 3,552
EEK 2,110 3,232 2,675 1,807 2,003 1,557 1,731 2,578 2,040 1,436 1,987 1,685
KASIGLYK 1,713 1,612 1,324 L34 1,142 1,704 3,377 3,115 2,054 1,077 2,602
NURAPITCHUK 2,092 2,578 2,622 2,174 2,109 2,612 2,918 2,577 2,588 2,019 3,410 3,372 1,664 3,087
ATMAUTLUAK 1,042 1,159 1,015 966 2,242 1,288 1,247 1,752 1,559 891 1,227
HAPAXTAX 2,864 3,330 2,702 2,140 2,191 2,582 3,017 3,500 2,047 1,805 2,760 1,960 3,785
HAPASKTAK 2,303 3,566 1,98% 2,122 2,085 3,180 2,911 2,872 2,155 2,907 2,977 4,181
OSCARVILLE [:1:3 0 623 672 349 629 477 495 523 916 745 415 1,209
BETHEL 11,688 13,215 9,408 6,905 11, 564 12,591 15,367 13,516 B,492 11,066 &,940 11,984 B, 107 11,671 19,214
KWETHLIK 3,179 4,193 5,583 a1z 6,919 T, 627 6,167 5,897 6,732 4,937 5,824 8,779 7,543 7,388
AKTACHAK 3,534 4,915 5,607 2,951 4,818 5,405 3,094 4 468 5,588 3,254 4,871 5,613 5,438
AXKTAK 2,837 3,075 2,880 1,850 3,567 3,335 2,388 2,745 3,413 2,975 3,683 3,235 4,562
TULUKSAK 1,338 1,411 2,906 1,906 1,489 2,807 2,446 2,220 1,671 2,286 2,749 3,712 2,720 3,781
LOWER KALSKAG 2,755 4, 5386 1,750 1,951 2,821 3,917 3,271 2,594 3, 242 1,707 1, 666 2,204 2,843
UPPER KALSKAG 1,752 1,413 2,813 1,253 1,590 1,86% 1,171 963 657 05 587 693 1,256
ANTAK 1,391 1,490 4,991 1,331 2,634 2,750 3,102 2,071 3,174 1,847 1,828 4,624 2,131 2,258 2,8&0
CHUATEBALUK® 594 557 1,507 1,238 2,189 1,507 841 1,491 1,102 102 LE1
KAPAIMUTE 16 420 176 144 149 30 45 138 53 96
CROOKED CEEEX 238 254 619 488 728 654 512 515 218 481 427
GEORGETOWNR 1 1] 23
RED DEVIL 623 195 324 153 488 255 298 272 176 175 156
SLEETMUTE 256 356 584 g1 755 220 128 242 154 745 Joe 420
SLEETMUTEY ars 551 1,008 433 88 L) 921
KASEEGELCOK* h 156 233 92
STONY RIVER 761 620 kK| 182 17 332 233 419 167 210 692
LIME VILLAGE 100 33 0 38 426 105
MCGRATE 581 160 kD] 730 59 253 519
TAKOTNA E5 150 62
MEOFRA i i i i i i
NIKOLAI 60 500 778 750 795 615 150 706
TELIDA 1
QUINHAGAK 2,012 2,328 1,420 1,940 2,562 2,402 2,542 3,109 2,341 2,682 3,663 2,5083,048
GOODNEWS BAY 574 228 498 1,309 1,185 1,004 597 399 513 640 289 W14
FLATINUM 110 192 100 51 62 az 23 42 176 21 '
MEXORYUK o
WEWTOX 140
NIGHTMUTE o*
TOKSOO0K BAY 450
TUNUNAK 488

TOTAL 47,569 57,8%% 57,925 38,209 57,031 £2,139 63,248 60,426 51,020 60,668 45,720 54,256 71,004 7¥,030
-gontinuad~

77



Appendix A.5

(page 3 of 4}

VILLAGE* 19940 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
KIENUK 108
KWIGILLINGOK
KONGIGANAK 915
TUNTUTULIAK 2,537
EEK 4,609
XASIGLUK 2,869
NUNAPITCHUX 2,244
ATMAUTLUAK 2,067
NAPAKTAK 3,413
NAPASKIAK 3,413
OSCARVILLE 721
BETHEL 18,248
KWETELUK 7,335
AXIACHAX 5,204
AKIAX 4,177
TULUKSAK 1,706
LOWER KALSKAG 2,515
UPPER KALSKAG 1,446
ANTAX 3,075
CHUATHBALUK® 1,290
CROOKED CREEK 591
RED DEVIL 250
SLEETMUTE 597
STCONY RIVER 385
LIME VILLAGE 205
MCGRATH 688
TAXOTNA 126
MEDFRA
NIKOLAX 547
TELIDA 1
QUINHAGAK 5,050
GOODNEWS BAY 652
PLATIRUM 177
MEKORYUK 0
NEWTOK 1
NIGHTMUTE 3
TOKSOOK BAY 135
TUNURNAK 0

TOTAL 77,329

-continued-

78



Appendix A.5 {page 4 of &)

e e e Lo

Lower Kuskokwim River villagea 1 through 16; Middle Kuskokwim Hiver villagas 17 through 23; Upper Kuskokwim River

villages 24 through 37; Kuskokwim Bay villages 38 through 40,
Anjiak, Chusthbaluk and Russian Mission.

Var, Russian Miszion, Little Russian Mission,

Slestmute to Red Devil,

Kashegelok and Holitna.

Datm collectad, but reported with another villaga.

Data cellected, combined with unspecified village or villages.
Villege not yet founded,

Village ebandoned.

Kuskokwim Area total estimate based on a village subsurvey.
Raported catch only.



Appendix A. 6

Kuskokwim Area subszistence chum salmon harvest by village, 1985 - 1990.

VILLAGE 1385 986 1987 1984 1989 1950 1991 19%2 1993 1994 1995 1996 1937 1998 1939
KIPNUK 37 540
KWIGILLINGOK
KONGIGANAK 671 1,178 1,830 618
TUNTUTULIAX 4,346 2,734 5,385 4,424 4,559 4,072
EEK 401 1,188 966 Z,685
KASIGLUK 4,199 2,788 2,872 2,623
NURAPITCHUK 4,346 4,678 &,62) 5,312 6,674 4,053
ATMAUTLUAX 4,440 3,701 3,014 3,168
NAFAKTAK 3,686 2,784 2,876 6,934 6,538
NAPASKIAK 5,810 6,83z B,876 12,203 5,488
QSCARVILLE 1,294 1,135 2,461 1,132 676

, BETHEL 9,260 14,778 7,974 12,536 19,214 156,852
KWETHLUX 6,866 9,736 7,636 14,667 10,237 8,016
AXTACHAX 5,931 4,355 10,427 7,307 6,222
AKTAK 6,724 3,837 5,847 7,216 6,227
TULUKSAK 6,064 3,460 5,828 7,96k 4,967
LOWER KALSKAG 4,637 2,538 9,016 4,069 3,637
UPPER KALSKAG 1,855 3,484 3,090 3,427 1,320
ANIAX 5,804 5,905 5,751 7,463 9,332 6,175
CHUATHBALUK® 3,782 1,350 2,280 2,102
NAPAIMUTE 414 88
CROOKED CREEX 2,888 597 772 1,760
RED DEVIL 1,021 2,112 1,153 1,344
SLEETMUTE 3,689 3,472 1,813 1,574
STONY RIVER 722 2,270 1,352 597
LIME VILLAGE 1,141 2,100 2,250
MCGRATE 792 a87 2,258 1,833
TAKOTNA 300 250 128
MEDFRA
NIXOLAI 2,644 1,178 829
TELIDA 15
QUINHAGAK 901 808 1,084 724 1,262 2,620
GOODNEWS BAY 3¢ 1898 371 405 &09 342
PLATTHIRM 9 3 z07 43 140 125
Mekoryuk 501° 8,402 6,892
Tununak 893e Bé 65
Tokaook Bay 2, 604" 203 200
Hawtok 7zt 40 4
Rightmute 728° 0 35

TOTAL 96,791 142,930* 70 ,7099122,858 132,858 108, 556

* Estimated total based on sempled villages.
o Chum and sockeys salmon harvest coumbined.
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Appendix A.7 Mean salmon weights and prices paid to commercial fisherman
in the Kuskokwim Area, 1967 - 1990.

Mean Weight - Pounds . Average Price - $/Pound

Year Chinook Sockeye Coho Pink Chum Chinook Sockeye Coho Pink Chum
1967 27.8 7.4 5.9 a 7.0 0.13 0.05 0.09 ° a 0.04
1968 23.8 6.2 7.2 4.0 7.9 0.16 0.10 0.09 0.05 0.04
1969 19.6 6.2 7.3 3.6 5.8 0.19 0.15 0.10 0.06 0.07
1970 18.9 5.4 7.3 3.3 6.1 0.20 0.21 0.14 0.08 0.08
1971b 26.2 6.9 6.1 a 6.4 0.17 .10 0.13 a 0.08
1972 a a a a a 0.20 a 0.16 a 0.08
1973 a a a a a 0.25 a 0.26 a 0.19
1974 a a a a a 0.46 0.34 0.27 0.23 0.25
1975 a a a a a 0.54 a 0.31 a 0.26
1976° 17.0 6.7 7.8 3.5 7.0 0.64 0.43 0.40 0.25 0.27
1977 22.7 8.3 7.8 3.9 7.3 1.15 0.45 0.65 0.25 0.45
1978 24.2 6.5 7.1 3.9 8.9 0.50 0.49 0.40 0.12 0.32
1979 16.6 6.9 7.9 3.9 7.0 0.66 0.53 0.75 0.11 0.37
1980 14.1 6.7 6.9 3.6 6.4 0.47 0.31 0.64 0.12 0.24
1981 17.8 7.2 6.4 3.5 7.5 0.84 0.61 0.63 0.11 0.23
1982 19.3 7.2 7.3 3.6 7.3 0.82 0.41 0.53 0.05 0.22
1983 18.8 6.8 6.8 3.5 7.4 0.54 0.51 0.39 0.05 0.33
1984 l6.4 6.6 7.7 3.2 6.7 0.89 0.52 0.55 0.07 0.28
1985 17.0 7.0 7.5 3.6 7.1 0.71 0.59 0.51 0.05 0.25
1986 17.0 7.2 6.4 3.4 6.8 0.80 0.70 0.60 0.05 0.25
1987 15.2 7.5 7.2 3.7 6.8 1.10 1.30 0.73 0.10 0.27
1988 15.1 7.3 7.5 3.4 8.1 1.30 1.42 1.25 0.15 0.40
1989 16.6 7.2 7.3 3.4 6.8 0.75 1.20 0.55 0.05 0.26
1990 15.1 6.7 6.5 3.2 6.9 0.56 1.05 0.75 0.12 0.26
Ten Yearx

Average

(1580-89) 16.7 7.1 7.1 3.5 7.1 0.82 0.76 0.64 0.08 0.27

2 Information unavailable.

Information was not available for district 5.
¢ Information was noC available for district 4.
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Appendix A.8

Fieh species commonly found in the Kuskokwim Area®.

Species

Code Genus and Species Common Name

110 Gadus macrocephalus Pacific Cod

113 Eleginus gracilis saffron Cod

121 Platichthys stellatus Starry Flounder

122 Liopsetta glacialis RArctic Flounder

127 Limanda aaspera Yellowfin Sole

128 Parophrys vetulus English Sole

162 Cottue cognatus Slimy Sculpin

166 Oligocottus maculosus Tidepool Sculpin
192 Hexagrammos stelleri Whitespotted Greenling
200 Hippoglossus stenoclepis Pacific Halibut

230 Clupea harengus pallasi Pacific Herring

410 Oncorhynchus tshawytsecha Chinook Salmon

420 Onchornynchus nerka Sockeye Salmon

430 onchornynchus kisutch Coho Salmon

440 onchornynchus gorbuscha Pink Salmon

450 Onchornynchus keta Chum Salmon

s00 Esox lucius Northern Pike

513 Osmerus mondax Rainbow Smelt

514 Hypomesus olidus Pond Smelt

516 Mallotus villosus Capelin

520 Salvelinus alpinus Arctic Char

532 Salvelinus malma Dolly Varden (none anadromous)
541 Onchornynchue mykiss Rainbow Trout

550 Salvelinus namaycush Lake Trout

570 Stenodus leucichthys Inconnu

581 Coregonus nasus Broad Whitefish

582 Coregonus pidschian Humpback Whitefish
583 Coregonus sardinella Least Cisco

584 Coregonus autumnalis Arctic Cisco

585 Prosopium cylindraceum Round Whitefish

590 Lota lota Burbot

600 Lampetra tridentata Pacific Lamprey

601 Lampetra japonica Arctic Lamprey

610 Thymallus arcticua Arctic Grayling

830 Dallia pectoralis Rlaska Blackfish
640 Catostomue catostomus Longnoae Sucker

660 Gasterosteus aculeatus Threespine Stickleback
661 Pungitius pungitiua Ninespine Stickleback
670 Percopsis omiscomaycus Trout Perch

NA Megalocottua platycephalus Belligerent Sculpin
NA Myoxocephalus quadricornis Fourhorn Sculpin

a Based on RBmerican Fisheries Society Special Publication

No. 12, A List of Common and Scientific Names of Fishes

from the Unjited States and Canada (Fourth Edition).

Committee and Names of Fishes, Bethesda, Maryland, 1980.
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Appendix A.9 Kuskokwim River distances®.

Distance from

Distance from

the Mouth Bethel
Kilometer Miles Kilometer Miles
Popokamiut
(Lower boundry District 1) -3 -2 -129 -80
Kuskokwim River Mouth

60.80 N, 162.42 W 0 0 -125 -78
Eek Island, Southernmost tip,

(Lower boundry District 1) 19 12 -106 -66
Apokak Slough

(Lower boundry District 1) 35 22 -90 -56
Eek River 39 24 -87 ~54
Kwegooyuk 42 26 -84 -52
Kinak River 48 30 -78 -48
Tuntutuliak Village 56 35 -87 -54
Kialik River 59 37 -66 -41
Fowler Island - 83 52 ~42 -26
Johnson River 93 58 -32 -20
Napakiak Village 104 65 -21 -13
Napaskiak Village 115 71 -12 -7
Oscarville Village 115 71 -11 -7
Bethel City 125 78 0 0
Gweek River 145 90 20 12
Kwethluk Village 159 99 34 21
Akiachak Village 169 105 43 27
Kasigluk River 173 108 48 30
Risaralik River 175 109 50 31
Akiak Village 190 118 64 40
Mishevik Slough, 212 132 87 54
Tuluksak Village 218 136 93 58
Bogus Creek

(Boundry of District 1) 234 146 109 68
High Bluffs

(Boundry of District 2) 264 164 139 86
Mud Creek Slough 297 185 172 107
Kalskag Village 309 192 184 114
Aniak Village, Aniak River 362 225 237 147
Chuathbaluk Village 375 233 250 155
(Upper boundry District 2)

Kolmakof River 395 246 270 168
Napamiut Village 410 255 285 177
Holokuk River 415 258 290 180
Oskawalik River 449 279 324 201
Crooked Creek Village 466 290 341 212
Georgetown Village,

George River 497 309 372 231
Red Devil Village . 526 327 401 249
Sleetmute village 539 335 414 257
Holitna River 540 336 415 258

-continued-

83



Appendix A.9

(page 2 of 2)

Stony River Village

Stony River
Swift River

Tatlawisksuk River

Devil's Elbow
Vinasale
McGrath Village
Middle Fork
Big River
Pitka Fork
Medra Village
South Fork

East Fork
North Fork
Nikolai Village
Swift Fork
Telida Village
Highpower Creek
Fish Creek
Noxth Fork Lake

Distance from

Distance from
From Bethel

the Mouth
Kilometer Miles Kilometer
585 364 460
587 365 462
611 380 486
616 383 491
645 401 520
740 460 615
815 507 690
889 553 764
801 560 776
920 572 795
928 577 803
931 579 806
943 586 818
943 586 818
999 621 874
1,136 706 1,011
1,184 736 1,059
1,200 746 1,075
1,284 798 1,159
1,334 829 1,209
931 1,373

Top of Kuskokwim Drainage 1,498

Miles
286
287
302
305
323
382
429
475
482
494
499
501
508
508
543
628
658
668
720
751
853

a These distances were taken from the USGS 1:36,300 series of
The “mouth” was defined as the point
where che "grassland” banks are 24 miles apart. Some
locations are not on the mainstem of the Kuskokwim River,
as a result their mileages appear to be out of sequence
since they are listed in the order of the turn off.

topographic maps.
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Appandix A 10

Kuskokwim Area subsistence sotkeye salmon hervest by village, 1985 - 1990,

YILLAGE 1983 1986 1987 1988 19389 1990 1991 1992 19%3 1994 1995 1956 1997 1998 1899
KIPRIK 402 175
¥WIGILLINGCK
KONGIGANAK 130 £64 603 264
TURTUTULIAK 1,498 288 991 565 1,016 955
EEK 241 302 168 1,212
KASIGLUK 1,138 296 231 732
NUNAPITCBUK 1,447 905 1,182 &40 387 702
ATMAUTLUAK 1,308 252 1,129 1,121
HAPAXTAK 1,242 1,439 669 1,732 1,070
RAPASKIAK 1,151 2,1%¢ 855 620 /%4
OSCARVILLE 942 T45 1,752 329 122
BETHEL 3,409 7.730 3,810 4 357 5,712 5,892
KWETHLUK 5,584 5,423 3,B45 3,592 2,443 3,234
AKTACHAK 3,182 3,532 2,870 2,584 2,115
AKTAK 1,368 1,883 1,203 1,301 1,393
TULUKSAK 1,620 1,733 1,235 2,234 991
LOWER KALSKAG 948 765 1,732 765 662
UPPER KALSKAG 187 727 321 3348 292
ARTAK 2,116 2,652 2,131 2,613 761 1,194
CBUATHBALUK< 1,102 inz 22% 885
BAPAIMUTE 125 45
CROOKED CREEK 1,218 254 413 940
RED DEVIL 205 291 332 508
SLEETMUTE 1,351 ang 778 890
STONY RIVER 585 210 1,084 685
LIME VILLAGE 1} 5,653 2,100
MCGRATH 0 144 0 0
TAXKOTNA 0 0 0
MEDFRA
NIKOLAT 0 1} 0 1}
TELIDA 1} 1]
QUINHAGAK 106 423 1,067 857 450 1,544
GOODNEWS BAY 562 521 B34 898 704 905
PLATINUM 27 55 121 21 151 140
Hokoryuk 501° 4 417
Tununak B9 135 7
Toksook Bay 2,484 1,066 Z65
Hewtok 720 20 3
Nightmute 128" 70 10

TOTAL 33,631 15, 489 25,180* 30,259 33,958 32,217

* Sampled wvillagas only.

° Chum and sockaye salmon harvest combinad,
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Appendix A.11

Kuskokwim Araes subsistence coho salmon harvest by village, 1985 - 1990,

VILLAGE 1985 1936 1987 1988 1989 1940 1991 1992 1993 19%4 1995 19946 1997 1998 1999
KIPNUK 243 460
KWIGILLINGOK
KONGIGANAK 838 917 525 263
TUNTUTULIAK 371 1,692 760 710 484 759
EEK 406 261 299 1,703
KASTIGLUK 1,763 713 687 308
NUNAFITCRX 513 576 696 651 487 287
ATMAUTLUAK 326 266 971 az2
NAPAKIAK 836 %59 az7a 1,763 1,508
NAPASKIAK 415 £29 1,148 809 674
OSCARVILLE 155 40 50 684 34
BETHEL 6,094 19,351 8,077 6,434 18,594 18,126
KWETHLUK 3,081 3,545 2,537 3,649 3,307 3,406
AXTACHAK 967 286 4,653 1,879 915
AKIAX 1,270 1,294 1,377 2,523 1,715
TULUKSAK 1,723 337 1,271 1,261 846
LOWER KALSKAG 596 1,821 173 731 676
UPPER KALSKAG 105 759 126 688 261
ANIAK 1,552 1,051 2,302 1,221 2,461 1,094
CHUATHBALUK* 393 21& 305 601
HAFAIMUTE 2:il 23
CROOKED CREEK 290 69 5386 534
RED DEVIL Bib L1 Y] 1,516 794
SLEETMUTE 1,330 1,266 1,009 a59
STONY RIVER 395 107 611 195
LIME VILLAGE 1,319 2,025 484
MCGRATH 143 308 697 1,512
TAKOTNA 0 40 0
MEDFRA
NIKOLAI 550 583 azs 55
TELIDA 60 0
QUINHAGAK &7 41 125 2,933 3,346 3,510
GOODNEWS BAY 210 0 0 1,072 819 1,472
PLATINUM 11 8 43 90 68 90
Mekoryuk o° 21 433
Tununak Bé 0
Toksook Bay B? 19
Newtok a0 ]
Nightoute 0

TOTAL 24,667  25,2%9° 18,085 34,426 49,988 44,519

¢ Sampled villages only.

" Chum and scckeye salmon hervest coobined.
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Appendix B.1 Associated environmental and catch data, Bethel, Kuskokwim
River, 1965-1950%.

RIVER FIRST REPORTED
RIVER CLEAR Chinook RIVER

YEAR BREAKUP OF ICE Salmon Smelt FREEZE -UP
1965 May 31 May 25
1966 June 01 June 01®  June 06 Oct. 20
1967 May 06 May 17 May 20 May 25 Oct. 19
1968 May 14 May 17 May 26
1969 May 06 May 13 May 23
1970 May 12 May 16 May 21 May 27 Oct. 18
1971 May 24 May 29 June 06 June 07 Nov. 04
1972 May 23 May 28 June 05 June 06 Nov. 03
1973 May 14 May 18 May 27 May 31 Oct. 15
1974 May 07 May 13 May 23 May 25
1975 May 19 May 25 May 26 May 29 Oct. 29
1976 May 18 May 18 June 01 Oct. 27
1977 May 23 June 01 May 31 June 02 Oct. 18
1978 May 18 May 22 Oct. 25
1979 Apr 27 May 07 May 16 Nov. 19
1980 May 04 May 10 May 17 May 22
1981 May 09 May 12 May 22 May 06
1982 May 18 May 22 June 01 June 03 Oct. 30
1983 May 11 May 13 May 23 June 01 Oct. 22
1984 May 13 May 23 May 27 May 27 Oct. 18
1985 May 25 May 29 June 03 June 04 Oct. 22
1986 May 11 May 18 May 28 May 28 Oct. 24
1987 May 17 May 20 May 25° May 31 Nov. 06
1988 May 11 May 15 May 16 Nov. 14
1989 May 05 May 07 May 26 May 28 Oct. 31
1990 May 20

® Environmental data, breakup, clear of ice and freeze-up
from National Weather Service
Caught at Kalskag -

¢ Also first chum
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Appendix B.2 Comparative chinook salmon catches by fishing period by year
in District 1, Lower Kuskokwim River, 1974 - 1990°.

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH  FISHERMEN HOURS HOUR (CPUE)
1974 June 10-11 4,384 422 5,064 0.90
June 13-14 5,790 488 5,957 1.00

June 17-18 5,857 506 6,072 1.00

Subtorall 16,031 606 16,992 0.90
June 27 558 267 1,602 0.40

July 01-02 561 380 4,560 0.08

July 04-05 196 282 3,384 0.06

July 08-09 286 376 4,512 0.06

July 18 31 190 1,140 0.03

Total 17,663 666 32,190 . 0.50
1975 June 16 359 12 72 5.00
June 19-20 1,031 46 552 1.90

June 23-24 17,235 483 5,796 2.90

Subtotal® 18,625 541 6,420 2.90
June 30 691 279 1,674 0.40

July 03 636 360 2,160 0.30

July 07 421 369 2,214 0.20

July 10 195 304 1,824 0.10

July 14 179 326 1,956 0.10

Total 20,747 539 16,248 1.20
1976 June 17 6,962 459 2,754 2.50
June 21 13,048 495 2,970 4 .40

Subcotalb 20,010 561 5,724 3.40
June 28 4,143 348 2,088 2.00

July 01 1,550 415 2,490 0.60

July 08 894 381 2,286 0.40

July 12 377 344 2,262 0.20

July 15 236 265 1,590 0.10

Total 27,177 517 16,440 1.70

- Continued -
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Appendix B.2 (page 2 of 7)

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (GPUE)
1977 June 15 12,458 467 2,802 4.50
June 20 16,227 484 2,904 5.60
Subtotall 28,685 563 5,706 5.00
June 27 1,337 378 2,268 0.60
June 30 504 409 2,454 0.20
July 04 266 331 1,986 0.10
July 07 407 368 2,208 0.20
July 14 153 385 2,310 0.06
Total 31,352 653 16,932 1.80
1978 June 09 7,590 509 3,054 2.50
June 14 6,142 266 1,596 3.90
June 16 12,341 396 2,376 5.20
June 22 1,724 72 288 6.00
June 23 8,342 429 1,716 4.90
Subtotal® 36,139 615 9,030 4 _00
June 26 1,964 499 2,694 0.70
June 29 1,759 422 2,652 0.70
July 03 894 476 2,856 0.30
July 06 1,460 485 5,820 0.30
July 10 694 428 5,136 0.10
July 10 293 422 2,532 0.10
Total 43,203 617 30,720 1.40
1979 June 11 12,270 523 3,138 3.90
June 15 12,363 - 549 3,294 3.80
Subtotal® 24,633 591 6,432 3,80
June 22 5,651 502 3,012 1.90
June 26 2,277 531 3,186 0.70
June 29 1,583 542 3,252 0.30
- Continued -
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Appendix B.2 (page 3 of 7)

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH  FISHERMEN HOURS HOUR (CPUE)
1979 July 03 1,233 542 3,252 0.40
July 10 470 520 . 3,120 0.20
Total 35,847 617 22,254 1.60
1980 June 12 9,891 469 2,814 3.50
June 18 16,921 468 2,808 6.00
SubtotalP 26,812 553 5,622 4.80
June 23 4,777 426 2,616 1.80
June 26 1,460 408 2,448 0.60
July 02 498 383 2,298 0.20
July 09 445 431 2,586 0.20
Total 33,992 597 15,570 2.20
1981 June 10 11,897 489 2,934 4,10
June 16 17,985 541 3,246 5.50
Subrotal® 29,882 589 6,180 4.80
June 22 3,830 511 3,066 1.25
June 25 2,000 508 3,048 0.66
June 30 2,563 484 2,904 0.88
July 02 1,707 459 2,754 - 0.62
July 06 1,088 461 2,766 0.39
July 09 491 440 2,640 0.37
Total 42,011 613 23,358 1.80
1982 June 14 4,912 464 2,784 1.80
June 17 11,285 496 2,892 3.80
June 21 13,343 499 2,994 4.50
June 24 8,548 459 1,836 4.70
SubtotalP 38,088 610 10,506 3.60
- Continued -
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Appendix B.2 (page 4 of 7)

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1982 June 28 1,943 352 1,408 1.38
June 30 2,064 483 1,932 1.07

July 02 1,095 434 1,736 0.63

July 05 875 372 ' 2,232 0.39

July 08 748 435 2,610 0.29

July 12 307 354 2,124 0.14

Total 45,120 610 22,548 2.00
1983 June 13 7,445 489 2,934 2.54
June 16 5,961 450 2,700 2,21

Subtotal® 13,406 544 ‘5,634 2.38
June 20 4,776 474 2,844 1.68

June 23 3,287 450 2,700 1.22

June 27 2,566 446 2,676 0.96

June 30 2,359 547 3,282 0.72

July 04 1,213 443 2,658 0.46

July 07 1,202 496 2,976 0.40

July 11 633 466 2,796 0.23

Total 16,036 619 25,566 0.63
1984 June 18 10,845 484 2,904 3.73
June 21 6,336 443 2,658 2.38

Subtotal 17,181 520 5,562 3.08
June 25 3,018 466 2,796 1.08

June 28 2,625 470 2,820 0.93

July 02 1,988 483 , 2,898 0.69

July 05 1,218 426 2,556 0.48

July 09 1,211 496 2,976 0.41

July 12 858 436 2,616 - 0.33

July 16 744 373 2,238 0.33

Total 28,843 587 24,462 1.18

-Continued-
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Appendix B.2

(page 5 of 7)

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH  FISHERMEN _ HOURS HOUR (CPUE)
1985 June 20 6,519 423 2,538 2.07
June 24 10,413 488 2,928 3.56
June 27 8,791 492 2,952 2.98
July 01 6,168 514 3,084 2.00
July 04 3,774 460 2,760 1.37
Total 35,665 598 14,262 11.98
1986 June 26 7,786 514 3,084 2.52
June 30 4,200 576 3,456 1.22
July 03 3,224 556 3,336 0.97
July 07 1,805 586 3,516 0.51
July 10 1,156 532 3,192 0.36
Total 18,171 631 16,584 5.58
1987 June 18 18,336 526 4,208 4.36
June 24
June 30
July 03 5,970 580 3,480 1.72
July 07 3,636 578 3,468 1.05
July 11 1,910 597 3,582 0.53
July 15 1,415 569 3,414 0.41
July 20 1,227 551 3,306 0.37
Aug. 06 207 590 3,540 0.06
Aug. 13 103 604 3,624 0.03
Aug. 17 76 595 3,570 0.02
Total 4,862 677 17,466 0.28
1988 June 16 12,640 602 4,816 2.62
. June 20 11,708 612 3,672 3.18
June 24 9,710 644 ‘3,864 2.51
June 28 5,350 609 3,654 1.46
July 02 3,531 580 3,480 1.01
July 05 2,340 579 3,474 0.67
July 08 1,891 604 3,624 0.52
July 11 1,628 598 3,588 0.45
July 14 1,751 597 3,582 0.49
July 18 1,107 575 3,450 0.32
July 21 621 539 3,234 0.19
July 25 329 494 2,964 0.11
July 28 333 552 3,312 0.10
Aug 01 201 594 3,564 0.06
-Continued-
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Appendix B.2

(page 6 of 7)

. NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FYISHERMEN HOURS HOUR (CPUE)
1988 Aug 04 206 639 3,834 0.05

Aug 08 114 640 3,840 0.03
Aug 10 73 596 3,576 0.02
Aug 12 115 624 + 3,744 0.03
Aug 15 76 613 3,678 0.02
Aug 18 37 620 3,720 0.01
Aug 20 29 577 3,462 0.01
Aug 27 14 532 3,192 0.00
Aug 31 56 412 2,472 0.02
Total 53,860 746 81,796 0.66
NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1989 June 19 9,204 374 2,988 3.08°
June 23 6,011 277 2,218 2.71
June 26 1,862 126 1,006 1.85
June 30 9,232 642 5,129 1.80
July 03 4,600 629 3,770 1.22
July 05 3,311 553 3,311 1.00
July 08 3,136 621 3,733 0.B4
July 11 1,691 616 3,676 0.46
July 14 1,216 590 3,576 0.34
July 18 868 437 2,630 0.33
July 27 210 562 3,364 0.06
Aug 03 174 679 5,432 0.03
Aug 07 78 642 3,853 0.02
Aug 09 40 644 3,864 0.01
Aug 12 34 650 3,500 0.01
Aug 15 25 616 3,697 0.01
Aug 18 7 381 2,284 0.00
Aug 23 19 528 3,167 0.01
Aug 26 17 508 4,063 0.00
Aug 29 7 423 3,388 0.00
Sept 01 3 194 1,421 0.00
Total 41,745 745 70,470 0.66
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Appendix B.2

(page 7 of 7)

NUMBER OF FISHERMEN

YEAR DATE CATCH FISHERMEN HOURS

1990 June 20 16,690 630 3,780
June 25 16,031 611 3,666
June 29 9,428 645 3,870
July 05 4,071 591 3,546
July 09 2,804 589 3,534
July 14 2,127 625 5,000
Aug 01 252 611 3,666
Aug 06 306 631 3,786
Aug 10 94 653 3,918
Aug 13 38 642 3,852
Aug 16 28 650 5,850
Aug 20 11 594 3,564
Aug 27 3 534 3,204

Total 51,883 743 51,234

CATCH PER
~ HOUR (CPUE)

OCOQCQCOQOQOOrHNS&

0.0
0.84

42
.37
A
.15
.79
.43
.07
.08
.02
.01
.00

00

a The catch totals exclude small numbers of chinook .salmon

taken in late July and August.

b Unrestricted mesh size.

——
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Appendix B.3 Comparactive sockeye salmon catches by fishing perioed by year
in District 1, Lower Kuskokwim River, 1981 - 1990%.

FISHERMEN CATCH PER

YEAR DATE CATCR FISHERMEN HOURS HOUR (CPUE)
1981 June 10 48 489 2,934 0.02
June 16 316 s41 3,246 0.10

June 22 3,852 511 3,066 1.26

June 25 6,037 508 3,048 1.98

June 30 12,262 484 2,904 4,22

July 02 9,769 459 2,754 3.55

July 06 5,510 461 2,766 1.99

July 09 7,760 440 2,640 2.94

Total 45,554 613 23,358 1.95
1982 - June 14 321 464 2,784 0.12
June 17 1,061 496 2,892 0.37

June 21 2,432 499 2,994 0.81

June 24 3,157 459 1,836 1.72

June 28 9,938 352 1,408 7.06

June 30 5,824 483 1,932 3.01

July 02 3,110 434 1,736 1.79

July 05 2,769 372 2,232 1.24

July 08 1,786 435 2,610 0.68

July 12 638 354 2,124 0.30

Total : 31,036 610 22,548 1.38
1983 June 13 114 489 2,934 0.04
June 16 156 450 2,700 0.06

June 20 3,289 474 2,844 1.16

June 23 4,807 450 2,700 1.78

June 27 10,465 446 2,676 3.91

June 30 12,490 547 3,282 3.81

July 04 24,540 443 2,658 9.23

July 07 7,286 496 2,976 2.45

July 11 3,001 466 2,796 1.07

Total 66,148 619 25,566 2.59

-Continued-
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Appendix B.3 (page 2 of 4)

FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR _(CPUE)
1984 June 18 409 484 2,904 0.14
June 21 2,618 463 2,658 0.98
June 25 10,743 466 2.796 3.84
June 28 10,942 470 2,820 3.88
July 02 8,145 483 2,898 2.81
July 05 6,798 426 2,556 2.66
July 09 2,821 496 2,976 0.95
July 12 2,188 436 2,616 0.84
July 16 1,121 373 2,238 0.50
Total 45,785 587 264,462 1.87
1985 b June 20 5,246 423 2,538 2.07
June 24 25,536 488 2,928 8.72
June 27 26,155 492 2,952 8.86
July 01 31,082 514 3,084 10.08
July 04 16,114 460 2,760 5.84
Total 104,133 598 14,262 7.30
1986Y June 26 40,468 514 3,084 13.12
June 30 22,633 576 3,456 6.55
July 03 15,766 556 3,336 4.73
July 07 8,347 586 3,516 2.37
July 10 5,488 532 3,192 1.72
Total 92,702 631 16,584 5.59
1987 June 18 9,102 526 4,208 2.16
June 24 24,355 607 4,856 5.02
June 30 39,112 564 4,512 8.67
July 03 44,030 580 3,480 12.65
July 07 9,196 578 3,468 2.65
July 11 4,611 597 3,582 1.29
July 15 2,301 569 3,414 0.67
July 20 774 551 3,306 0.23
Total 99,250 677 32,496 3.05

-Continued-
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Appendix B.3

(page 3 of 4)

FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN _ HOURS HOUR (CPUE)
1988 June 16 7,408 602 4,816 1.53
June 20 14,502 612 3,672 3.95
June 24 19,894 64k 3,864 5.15
June 28 17,628 609 3,654 4.82
July 02 15,102 580 3,480 4.34
July 05 7,284 579 3,474 2.10
July 08 3,623 604 3,624 1.00
July 11 2,467 598 3,588 0.69
July 14 822 597 3,582 0.23
July 18 396 575 3,450 0.11
July 21 164 539 3,234 0.05
July 25 109 496 2,964 0.37
July 28 70 552 3,312 0.21
Aug 01 32 594 3,564 0.01
Aug 04 105 639 3,834 0.27
Aug 08 92 640 3,840 0.02
Aug 10 9 596 3,576 0.00
Aug 12 11 624 3,744 0.00
Aug 15 14 613 3,678 0.00
Aug 18 8 620 3,720 0.00
Aug 20 5 577 3,462 0.00
Aug 27 8 532 3,192 0.00
Aug 31 10 410 2,460 0.00
Total 89,763 746 81,784 1.10
1989 June 19 5,495 374 2,988 1.84
June 23 7,011 277 2,218 3.16
June 26 3,746 126 1,006 3.72
June 30 10,214 642 5,129 1.99
July 03 5,808 629 3,770 1.54
July 05 2,917 553 3,311 0.88
July 08 3,177 621 3,733 0.85
July 11 1,565 616 3,676 0.42
July 14 796 590 3,576 0.22
July 18 451 437 2,630 0.17
Total 41,388 745 70,470 0.59
1990 June 20 10,318 630 3,780 2.73
June 25 27,024 611 3,666 7.37
June 29 18,774 645 3,870 4.85
July 05 10,759 591 3,546 3.03
July 09 8,757 589 3,534 2.48
July 14 5,467 625 5,000 1.09
Aug Ol 533 611 3,666 0.15
Aug 06 133 631 3,786 0.04
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Appendix B.3 (page &4 of 4)

FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
Aug 10 94 653 3,918 0.02
Aug 13 38 642 3,852 0.01
Aug 16 29 650 5,850 0.00
Aug 20 11 594 3,564 0.00
Aug 27 3 534 3,204 0.00

Total 81,958 743 51,236 1.33

a The catch totals exclude small numbers of chinoock salmon
taken in late July and August.
b Unrestricted mesh size.
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Appendix B.4 Comparative chum salmon catches by fishing period by year in
District 1, Lower Kuskokwim River, 1971 - 1990.

NUMBER OF  FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1971 June 28-29 11,386 150 180 6.30
July 01-02 8,949 111 1,332 6.70
July 05-06 17,672 104 1,248 14.20
July 08-09 12,603 33 1,116 11.30
July 12-13 2,550 18 216 11.80
July 15-16 8,000 69 828 - 9.70
July 19-20 5,989 71 852 7.00
Totals 67,145 216 7,392 9.10
1972 June 29-30 9,863 _ 87 1,044 9.40
July 03-04 19,084 ° 115 1,380 13.80
July 06-07 19,839 101 1,212 16 .40
July 10-11 13,972 113 1,356 10.30
July 13-14 6,290 80 960 6.60
Totals 69,048 176 5,952 11.60
1973 June 25-26 19,073 202 2,424 7.90
June 28-29 47,258 250 6,000 7.90
July 02-03 21,410 242 2,904 7.40
July 05-06 31,056 212 2,544 12.20
July 09-10 24,593 217 2,604 9.40
Totals 143,390 341 16,476 8.70
1974 June 27 27,017 267 1,602 16.90
July 01-02 55,356 380 4,560 12.10
July 04-05 27,211 282 3,384 8.00
July 08-09 50,672 376 4,512 11.20
July 18 6,661 190 1,140 5.84
Totals 166,917 467 15,198 11.00
1975 June 30 31,216 279 " 1,674 18.60
July 03 35,525 360 2,160 16.00
July 07 39,369 396 2,214 17.80
-Continued-
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Appendix B.4 (page 2 of 6)

NUMBER OF  FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1975 July 10 39,910 304 1,824 21.90
July 14 21,092 326 1,956 10.80
Totals ) 167,112 539 9,828 17.00
1976 -June 28 42,464 348 2,088 20.30
July 01 44,024 415 2,490 17.70
July 08 48,669 381 2,286 21.30
July 12 21,153 377 2,262 9.40
July 15 14,176 265 1,590 8.90
Totals 170,486 517 10,716 15.90
1977 June 27 40,321 378 2,268 17.80
June 30 58,884 409 2,454 24 .00
July 04 37,500 331 1,986 18.90
July 07 56,943 368 2,208 25.80
July 14 24,765 385 2,310 10.70
Tbtals 218,413 522 11,226 19.50
1978 June 26 44,296 449 2,694 16.40
June 29 36,793 442 2,652 13.90
July 03 26,629 476 2,856 9-.30
July 06 48,031 485 5,820 8.30
July 10 48,931 428 5,136 9.50
July 13 14,935 422 2,532 5.90
Totals 219,615 617 21,690 10.10
1979 June 22 32,295 502 3,012 10.70
June 26 53,648 531 3,186 16.80
June 29 48,643 542 3,252 14.90
July 03 83,164 542 3,252 25.60
July 10 32,434 520 3,120 10.40
Totals 250,184 617 15,822 15.80
-Continued-
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Appendix B.4 (page 3 of 6)

NUMBER OF  FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1980 June 23 105,825 436 2,616 40.50
June 26 131,945 408 2,448 53.90
July 02 122,613 383 2,298 53.40
July 09 90,233 431 2,586 34.90
Totals 450,616 579 9,948 45.20
1981 June 22 78,168 511 3,066 25.50
June 25 81,431 508 3,048 26.70
June 30 51,942 484 2,904 17.90
July 02 58,594 459 2,754 21.30
July 06 55,799 461 2,766 20.20
July 09 66,138 440 2,640 25.00
Totals 392,072 613 17,178 22 .80
1982 June 28 58,528 352 1,408 41.60
June 30 47,773 483 1,932 24.70
July 02 38,918 434 1,736 . 22.40
July 05 29,315 372 2,232 . 13.10
July 08 28,942 435 2,610 11.50
July 12 20,709 354 2,124 9.80
Totals 224,185 576 12,042 18.60
1983 June 20 28,915 474 2,844 10.20
June 23 24,625 450 2,700 9.10
June 27 44 802 446 2,676 16.70
June 30 55,209 547 3,282 16.80
July 04 46,176 443 2,658 17.40
July 07 36,965 496 2,976 12.40
July 11 20,560 466 2,769 7.40
Totals ’ 257,252 619 19,905 12.90
1984 June 25 91,773 466 2,796 32.80
June 28 67,120 470 2,820 23.80
July 02 69,897 483 2,898 24,10
-Continued-
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Appendix B.4 (page 4 of 6)

NUMBER OF  FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR_(CPUE)
1984 July 05 54,981 426 2,556 21.50
July 09 36,440 496 2,976 12.10
July 12 24,269 436 2,616 9.30
July 16 18,613 373 2,238 8.30
Totals 363,093 587 18,900 19.20
1985 June 20 19,762 423 2,538 7.79
June 24 42,778 488 2,928 14.61
June 27 47,443 492 2,952 16.07
July 01 47,471 514 3,084 15.39
July 04 28,581\ 460 2,760 10.36
Tocal 186,035 598 14,262 13.04
1986 June 26 68,947 514 3,084 22 .36
June 30 60,780 576 3,456 17.59
July 03 65,839 556 3,336 19.74
July 07 55,983 586 3,516 15.92
July 10 48,990 532 3,192 15.35
Total 92,702 631 16,584 18.12
1987 June 18 14,137 526 4,208 3.36
June 24 54,454 607 4,856 11.21
June 30 112,963 S64 4,512 25.04
July 03 66,783 580 3,480 19.19
July 07 103,059 578 3,468 29.72
July 11 72,118 597 3,582 20.13
July 15 71,923 569 3,414 21.07
July 20 62,044 551 3,306 18.77
Aug. 08 4,074 590 3,540 1.15
Aug. 13 894 604 3,624 0.25
Total 561,784 677 37,990 14.79
1988 June 16 72,219 602 4,816 15.00
June 20 113,628 612 3,672 30.94
June 24 119,808 644 3,864 31.00
June 28 154,027 609 3,654 42.15
July 02 : 187,916 580 3,480 54.00
July 05 163,971 579 3,474 47.20
July 08 138,772 604 3,624 38.20
-Continued-
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Appendix B.4 (page 5 of 6)

NUMBER OF  FISHERMEN CATCH PER

YEAR  DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1988  July 11 137,450 598 3,588 38.31
July 14 116,930 597 3,582 32.64
July 18 57,749 575 3,450 16.73
July 21 39,643 539 3,234 12.25
July 25 24,893 494 2,964 8.40
July 28 16,028 552 3,312 4.50
Aug Ol 6,967 594 3,564 1.95
Aug 04 5,152 639 3,834 1.34
Aug 08 2,890 640 3,840 0.75
Aug 10 1,376 596 3,576 0.38
Aug 12 1,422 624 3,744 0.38
Aug 15 663 613 3,678 0.18
Aug 18 330 620 3,720 . 0.09
Aug 20 121 577 3,462 0.03
Aug 27 93 532 3,192 0.03
Aug 31 2,585 412 2,472 1.05
Total 1,364,533 746 81,796 16.68
1989  June 19 41,789 374 2,988 13.97
June 23 65,650 277 2,218 29.63
June 26 32,373 126 1,006 32.12
June 30 131,629 642 5,129 26.63
July 03 91,345 629 3,770 24,20
July 05 85,727 553 3,311 25.84
July 08 119,066 621 3,733 31.96
July 11 78,053 616 3,676 21.12
July 14 44,401 590 3,576 12.54
July 18 26,407 437 2,630 10.07
July 27 5,716 562 3,364 1.70
Aug 03 3,615 679 5,432 0.67
Aug 07 868 642 3,853 0.23
Aug 09 432 644 3,864 0.11
Aug 12 122 650 3,900 0.03
Aug 15 119 616 3,697 0.03
Aug 18 16 381 2,284 0.01
Aug 23 21 528 3,167 0.01
Aug 26 15 508 4,063 0.00
Aug 29 21 423 3,388 0.01
Sept 01 7 194 1,421 0.01
Total 727,392 745 70,470 10.32
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Appendix B.4

(page 6 of 6)

YEAR DATE CATCH
1990 June 20 30,306
June 25 58,944
June 29 74,911
July 05 86,835
July 09 91,411
July 14 79,803
Aug 01 9,065
Aug 06 4,597
Aug 10 1,269
Aug 13 509
Aug 16 239
Aug 20 113
Aug 27 25
Total 438,027

NUMBER OF

FISHERMEN

630
611
645
591
589
625
611
631
653
642
650
594
534

743

FISHERMEN

HOURS

3,780
3,666
3,870
3,546
3,534
5,000
3,666
3,786
3,918
3,852
5,850
3,564
3,204

51,236

CATCH PER
HOUR_(CPUE)

8.02
16.08
19.36
24.49
25.87
15.9¢6
.47
.21
.32
.13
.04
.03
.01

COO0OOOKEN

7.10
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Appendix B.S5 Lower Kuskokwim River, District 1, and the middle Kuskokwim
’ River, District 2, combined commercial salmon harvest,

1960-1990.

Year Chinogk Sockeye Coho Pink Chum Total
1960 5,968 0 2,498 0 0 8,467
1961 18,918 0 5,044 0 0 23,962
1962 15,341 0 12,432 0] 0 27,773
1963 12,016 0 15,660 0 0 27,676
1964 17,149 4] 28,613 0 0 45,762
1965 21,989 0 12,191 0 0 34,180
1966 25,545 0 22,985 0 0] 48,530
1967 29,986 0 56,313 0 148 86,447
1968 34,278 0 127,306 0 187 161,771
1969 43,997 322 83,765 0 7,165 135,249
1970 _ 39,290 117 38,601 44 1,664 79,716
1971 40,274 2,606 5,253 0 68,914 117,047
1972 39,454 102 22,579 8 78,619 140,762
1973 32,838 369 130,876 33 148,746 312,862
1974 18,664 136 147,269 84 171,887 338,040
1975 21,720 23 81,945 10 . 181,840 285,538
1976 30,735 2,971 88,501 133 177,864 300,204
1977 35,830 9,379 241,364 203 248,721 535,497
1978 45,641 733 213,393 5,832 248,656 514,255
1979 38,966 1,054 219,060 78 261,874 521,032
1580 35,881 360 222,012 803 483,211 742,267
1981 47,663 48,375 211,251 292 418,677 726,258
1982 48,234 33,154 447,117 1,748 278,306 808,559
1983 33,174 68,855 196,287 211 267,698 566,225
1984 31,742 48,575 623,447 2,942 423,718 1,130,424
1985 37,889 106,647 335,606 75 199,478 679,695
1986 19,414 95,433 659,988 3,422 309,213 1,087,470
1987 36,179 136,602 399,467 43 574,336 1,146,627
1988 55,716 92,025 524,296 10,825 1,381,674 2,064,536
1989 43,217 42,747 479,856 464 749,182 1,315,466
1990 53,759 84,870 410,332 3,397 461,624 1,013,982
Ten Year

Average 38,910 67,277 409,932 3,948° 508,550 1,026,753

(1980-1989)

8 Even years only.
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Appendix B.6

Kugkokwim River chum salmon return per spawner index,

1980 -1990.

Return Index by Age® Return®)
Brood Escapement Spawner
Year Index® 3 4 5 6 Total Index
1980 1,220,366 4,766 508,267 186,741 2,490 702,264 .6
1981 624,921 4,584 101,382 82,663 5,885 194,514 .3
1982 440,430 2,039 316,256 290,797 13,738 622,830 1.4
1983 123,866 1,546 335,913 282,261
1984 316,748 10,788 1,192,119
1985 235,987 13,114
1986 224,315
1987 not available

[y
b
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Aniak Sonar index plus Kogrukluk Weir estimate.
Baged on Digtrict 1 commercial catch.



Kuskokwim River chinock salmon cumulative mean tidal test fishing CPUE and percent by day, 1984-90.
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Appendix B.7

(page 2 of 2)

CPUE Percent

[ate 1984 1985 j9686 1987 1986 1989 1990 1984 1985 1986 1967 1988 1989 1590

07/11 238.0 99.3 160.1 543.13 325,48 500.4 407.6 87.1 87.0 89.9 93.3 90.3 95.6 92.0
07712 240.5 101.7 181.6 545.4 325.8 50l1.4 411.5 88.0 89.1 9¢.7 93.7 90.3 95.8 §92.9
a7/13  242.9 103.2 185.9 547.8 325.8 501.4 413.5 B88.9 90.4 9z.8 94.1 90.3 95.8 93.4
07714 250.1 i04.6 166.6 548.9 333.7 501.4  415.6 91.6 Q1.7 94.2 94.3 92.4 95.8 3.8
07/15 256.1 104.6 1B8.6 548.8 333.7 5Q0L.4 417.7 41.6 §1.7 94,2 94.3 92.4 95.8 54.3
07/16  250.9 106.5 190.4 548.9 341.4 S0L1.4  419.5 91.9 93.3 95,1 94.3 94.6 95.8 94.7
07717 251.8 106.5 190.4 551.5 347.0 502.6 421.6 9z.2 893.3 95.1 94.8 96.1 96.0 95.2
07/18 251.8 107.4 150.4 551.5 348.8 504.4 421.6 92.2 94.1 95.1 94.8 96.6 96.4 95.2
0r/19  251.8 107.4 192.4 565.9 348.8 505.3 421.6 92.2 94 .1 96.1 97.2 96.6 96.5 95.2
07/20  256.1 107. 4 192.4 566.8 348.8 510.5 421.& 93.8 94.1 96.1 97 .4 96.6 97.5 95.2
07721 260.8  107.4 192.4 568.9 348.8 511.4 421.6 45.5 84.1 96.1 97.8 96.6 97.7 95.2
or/ze g62.6  107.4 i92.4 568.9 348.8 S17.6 425.3 46.1 94.1 96.1 97.8 96.6 98.9 9.0
0r/e3 262.6 107.4 192.4 572.3 348.8 517.6 425.3 96.1 94.1 96.1 98.3 86.6 98.9 96.40
07/24 264.3 107.4 192 4 572.3 349.9 517.6 421.3 95.8 a4 1 96.1 98.3 96.9 98.9 96.5
07/25 266.0 107.4 152 .4 572.3  349.% S17.6 427.3 97.4 94.1 96.1 98.3 96.9 98.9 96.5
07/¢6 266.0 107.4 194.4 572.3 352.0 517.6 431.4 97.4 94 .1 97.0 98.3 87.5 98.% 97 .4
07727 266.0  107.4 196.3 576.5 354.0 517.6 431.4 97 .4 94 .1 98.0 99.1 48.1 98.% 97 .4
07/28 266.0 i09.4 186.3 576.5 354.0 517.6 433.4 7.4 95.9 98.0 9.1 98.1 98.9 97.9
07729 2Z66.8 109.4 200.3 576.5 354.0 517.6 437.5 97.7 95.9 100.0 99.1 88.1 98.9 98.8
07/30 266.8 11t.2 200.3 576.5 358.2 517.6 437.5 97.7 g97.5% 100.0 59.1 99.2 98.9 98.8
07/31 268.4 11i.2 ¢00.3 576.5 358.2 517.6 437.5 95.3 97.5 100.0 99.1 99.2 98.¢% 98.8
08701 268.4 111.2 200.3 576.5 358.2 517.6 437.5 96.3 97.5 100.0 99.1 99.2 98.9 98.8
08/02 268.4 11l.2 200.3 576.5 358.2 518.7 437.5 98.3 97.5 100.0 9.1 99.2 99.1 28.8
08/03 26B.4 111.2 200.3 5771.7 358.2 518.7  437.5 98.3 97.5 100.0 99.3 99.2 99.1 98.8
08/04 268.4 111.2 200.3 577.7 358.2 518.7  437.% 98.3 97.5 i00.0 99.3 99.2 99.1 98.8
08/05 271.% 111.2 200.3 577.7 358.2 518.7 437.%5 95.4 97.% 100.0 99.3 99.2 99,1 8.8
0a/06 2731 11,2  200.3 577.7 358.2 518.7 439.3 100.0 97.5 100.0 99.3 99.2 99.1 99.2
08407 273.1 1i1l.2 200.3 579.B 358.2 518.7 43%.3 100.0 97.5 100.0 99.6 99.2 99.1 99.2
0a/08 273.1 111.2 200.3 579.8 358.2 518.7 435.3 100.9 97.5 100.0 99.6 99,2 99,1 99.2
4a/09 273.1 113.1 200.3 5798 358.2 513.6 43%.3 100.0 99.1 106.0 93.6 99.2 99.3 99.2
48710 273.1  113.1 200.3 579.8B 358.2 5196 441.3 100.0 99.1 100.0 99.6 99,2 99.3 99.6
0B8/11 273.1 113.1 200.3 582.0 360.9 519.6  441.3 100.9 99.1 i0g.¢  100.0 160.0 99.3 98.6
08/12  273.1 113.1 200.3 582.0 360.9 S19.6  441.3 100.0 9%.1 100.0 100.0 100.0 99.3 99.6
08713 273.1 113.1 200.3 582.0 360.9 s21.7 441.3 100.0 9.1 100.0 100.0 100.0 99.7 99.6
06/14 273.1 1131 200.3 582.0 360.9 521.7 441.3 100.9 9%.1  100.0 100.0 100.0 99,7 99.6
08/15  273.1 113.1 200.3 582.0 380.9 521.7 442.9 100.0 99.1 100.4 100.0 100.0 99.7 100.0
08716 273.1 1131 200.3 5820 360.9 521.7 4429 100.0 99,1  108.0 100.0 100.0 99.7 100.0
ga/1r 2131 113.1 200.3 582.9 360.9  521.7 442.9 100.0 9.1 100.0  100.0 100.0 99.7 160.0
08/18 273.1 113.1 200.3 §B2.0 360.9 521.7 442.9 100.0 90,1 g0 100.0  100.8 g9.7  100.¢
08/19 273.1  113.1 200.3 582.0 360.9 h21.7 4429 100.0 99.1 100.0 100.0 1Q0.0 39,7  100.0
08720 273.1 113.1 2046.3 582.0 360.9 523.5 442.9 100.0 99,1 100.0 100.0 100.0 100.0 100.0
pas2l 273.1 114.1 200.3 582.0 360.9 523.6 442 .9 100.0 100.0 100.0 1080 100.0 100.0  100.¢Q
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Appendix B.8

Kuskokwim River sockeye salmon cumulative mean tidal test fishing CPUE and percent by day, 1984-90,

CPUE Percent

Pate 1984 1985 1586 1987 1988 1983 1990 19684 1985 1986 1987 1588 1989 1990

06/04 0.0 0.0 0.0 6.0 0.0 0.4 0.0 0.0 0.0 0.0 0.2 0.0 0.¢ 0.0
06705 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.9 0.0
06706 3.0 0.0 0.0 9.1 0.0 2.9 0.0 0.0 0.0 0.0 0.3 0.0 0.4 0.0
D&/G7 0.0 0.0 0.9 18.2 0.0 2.9 0.0 0.0 0.0 0.0 0.7 0.0 0.4 0.0
06/08 0.0 0.0 0.0 38,2 12.3 2.9 0.0 0.0 0.0 0.0 1.3 0.8 0.4 0.0
06703 0.0 0.0 $.0 47.8 26.6 5.8 0.0 0.0 0.0 0.0 1.7 1.8 0.7 0.0
06710 0.0 0.0 0.0 63.5 38.3 8.7 0.0 0.¢ 0.0 0.0 2.3 2.6 1.1 0.0
06711 2.7 0.0 0.0 79.6 a1.6 2B.5 8.2 0.5 0.0 0.0 2.9 5.4 3.6 0.0
0612 2.7 0.0 6.0 191.4 143.2 40.¢ 11.1 0.5 0.0 0.2 6.9 9.5 5.0 0.0
06/13 2.7 0.0 14,1 240.0 190.7 51.1 11.1 0.5 0.0 0.8 8.7 12.7 6.4 0.0
06/14 2.7 0.0 ?26.9 248.7 204.5 8.0 26.6 0.5 ¢.0 1.1 9.0 13.6 9.8 0.7
06/15 7.7 0.0 29.8 Z290.4 Z13.6 101.8 40.7 1.3 8.0 1.2 10.5 14.2 12.7 1.0
06/16 1.7 0.0 64.5  458.2 220.9 118.0 60.3 1.3 0.0 2.5 1&.6 14.7 14.8 1.0
06/17 9.8 0.0 70.3  710.2  247.2  128.7 123.0 1.7 0.0 Z.8 25.7 16.5 16.1 2.4
06/18 16.3 0.0 al.8 7792 295.6 174.6 138.7 2.8 0.0 1.2 28.2 13.7 21.B 3.6
06719 16.3 0.0 B7.6 795.7 383.6 208.7 176.6 2.8 g.0 3.4 28.8 26.2 26.1 5.4
06720 23.1 0.0 135.3 B42.8 419.4 227.5 207.4 4.0 0.0 5.3 30.5 28.0 28.4 10.9
06/21 9.8 0.0 240.3 918.8 554.1 280.1 222 .4 5.1 0.0 5.4 33.3 36.9 358.0 12.3
a6/22 51.% 0.% 29z.6 1084.7 669.5 338.1 236.3 8.0 0.0 11.5 39.3 46.0 42.3 15.7
06/23 51.% 2.7 374.9 1435.6 806.6 374.2 313.2 9.0 0.2 14.7 %2.1 - 53.8 46.8 19.3
06/24 66.0 16.0 494.3 1581.9 869.4 414.1 373.6 11.4 1.0 19.4 57.3 57.9 51.8 20.6
06/25 86 .4 16.0 528.5 16305 898.2 496.7 454.2 14.9 1.0 20.7 59.1 59.9 62.1 21.9
06/26 96.9 28.3  675.9 1692.7 1012.9 522.5 488.7 16.7 1.7 26.5 61.3 67.5 65.3 28.7
06727 108.7 39.5 853.3 1726.7 10Bl.6 575.6 53z.2 18.8 2.4 33.4 62.5 72.1 72.0 4.1
06/28 144.3 137.0 915.8 1768.2 1123.8 615.8 622.0 24.9 4.3 35.9 64.0 74.9 77.0 42.2
06/29 182.9 137.0 949.2 1805.4 1132.9 654.3 725.7 3l.6 8.3 37.2 65.4 75.% 81.3 44.3
06/30 20t.4  272.3 1180.7 1969.2 1177.7 690.3 731.7 34.8 16.5 46.3 1.3 78.5 86.3 48.2
07701 2416 399.9 1384.8 2210G.5 1268.8 703.7 755.6 41.7 24.2 54,3 80.1 84.56 88.0 56.2
07702 258.8 526.2 1%9z2.8 2273.3 1296.6 715.2 77%9.7 44,7 31.8 62.4 82.3 86.4 69.4 65.4
07403 271.0 543.3 1745.3 2308.9 1329.0 737.6 844.8 46.8 38.9 68.4 83.6 88.6 92.2 66.0
07704 293.6 899.4 1768.4 2433.1 1383.2 739.1 940.8 50.7 54.4 69.3 ga.l 92.2 92.4 68.1
07705 334.4 1049.1 2000.0 2599.0 1428.1 744.5 962.8 57.7 63.4 78.4 94.1 95.2 93.1 70.2
07 /06 359.4 1239.0 2017.8 2611.1 1444.7 747.2 965.8 62.0 4.9 79.1 4.6 96.3 93.4 76.0
07707 395.1 1292.7 2115.4 2655.4 1456.2 760.7 988.5 68.2 78.1 8z.9 96.2 97.0 95.1 84.6
07/08 437.1 1360.7 2200.5 2661.9 1468.8 776.0 1026.8 75.5 82.3 86.2 96.4 97.9 97.0 B6.5
07409 451.¢ 1393.6 2232.5 26%1.5 1478.4 779.0 1055.4 77.% a84.2 87.5 97.5 98.5 97.4 86.8
07/10 4968.1 1438.9 2279.7 2721.8 1483.4 779.0 1069.4 86.0 a7.0 89.3 98,6 95.9 97.4 88.8
07411 525.0 1495.4 2313.2 2726.0 1487.8 781.1 1075.8 0.6 50.4 90.6 98.7 99 .2 97.7 92.2
o171 542.4 |553.0 2386.7 2729.3 1487.8 785.8 1079.@ 93.6 3.9 93.5 98.9 g89.2 98.2 54.8
07713 544.8 1556.1 2407.9 2736.2 1487.8 789.9 1087.§ 94,0 94,1 54.3 93,1 99.2 98.8 9.0
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Appendix B.8

(page 2 of 2)

CPUE Percent
Date 1984 1985 1986 1987 1988 1985 1980 1984 1985 1986 1987 1988 1989 1590
07/14 546.5 1578.6 2428.2 2740.7 1487.8 789.9 1093.4 84.3 85.4 95.1 99.3 99.2 98.4 96.6
07 /15 548.9 1584.4 2429.2 2743.7 1450.8 789.9 1101.5 94.8 g5.8 95.2 99.4 99.4 96.8 96.9
07716 548.9 1596.8 2437.4 2743.7 1452.4 797.4 11035.6 94.8 96.5 95.% 99.4 99.5 99.7 97.6
07/17 549.8 1602.6 2460.6 2745.8 14%2.4 798.5 11056 54.% 6.9 96.4 99.4 99.5 99.8 98.1
07/1& 552.7 1607.3 2480.2 2745.8 1485.7 798.5 1105.6 95.4 97.2 97.2 99.4 99.7 99.8 88.9
07719 562.4 1609.3 2495.9 2751.% 1457.5 799.8 1107.§ g7.1 97.3 97.8 99.7 99.8 100.0 89.2
07720 564.0 1609.3 2497.% 2755.1 1497.5 7998 1107.6 97.4 97.3 97.% 99.8 99.8 100.0 99.2
07/21 569.2 1618.6 2505.5 2755.1 14597.5 7998 1107.6 98.3 97.8 98,2 99.8 99.8 100.0 99.2
o7 /22 573.2 1622.t 2512.% 2755.1 1497.5% 799.8 1107.8 98.9 98.1 98.5 99.8 99.8 100.0 99.4
07/23 573.2 1625.8 2518.5 ?2755.1 1498.6 799.8 1107.6 58.9 58.3 98.7 59.8 99.9 100.0 99.4
07/24 575.1 1629.2 2522.4 2755.1 1498.6 799.8 1107.6 99.3 08.5 96.8 99.8 99.9 100.¢ 99.4
07725 576.0 1634.6 2526.1 2755.1 1499.7 799.8 1187.6 99.4 95.8 99.0 99.8 99.9 100.¢ 99.4
07726 576.0 1639.4 2534.1 2755,1 1499.,7 799.8 1107.6 99.4 99.1 99.3 99.8 99.9 100,90 99.4
07/27 576.0 1647.8 2538.1 2755.1 1499.7 799.8 1107.6 99.4 9%.6 99.4 99.8 99.9 100.¢ 59.4
07/28 §77.7 1650.8 2540.0 2755.1 1499.7 7589.8 1109.5 99.7 9%.8 99.5 99.8 99.9  100.¢ 89.4
07729 579.3 1650.8 2540.0 2755.1 14%9.7 799.8 1109.5 100.0 9%.8 99.5 99.8 99.9  100.0 89.4
07/30 579.3 1650.8 2540.0 2755.1 1499.7 799.8 1110.5 100.0 99.8 99.5 99.8 99.5 180.0 59.4
07431 579.3 1652.5 2540.0 2755.1 1499.7 799.8 1112.5 100.0 95.9 99.5 99.8 99.9 100.¢ 99.6
08/01 579.3 1652.5 2542.2z 2755.1 15005 799.8 1112.5 100.0 9%.9 99.6 99.8 100.0 100.0 99.6
08/02 579.3 1652.5 254z.2 2757.2 1500.5 795.8 1112.5 100.0 9%.9 99.6 99.9 100.0 100.0 99.7
08/03 579.3 1652.5 2544.3 2753.0 1500.5 799.8 1112.5 100.0 9%.9 99.7 99.9 100.0 100.¢ 99.8
08/04 579.3 1652.5 2546.4 2759.0 1500.5 799.8 1112.5 100.0 99.9 99.8 99.9 100.0 100.0 59.8
08/05 579.3 1652.5 2546.4 2759.0 1500.5 795.8 1112.5 100.0 9.9 99.8 99.9 100.0 100.0 99.8
08/06 579.3 1652.5 2547.6 2759.0 1500.5 799.8 1114.3 100.0 9%.9 99.8 99.9 100.0 100.0 99.8
08707 579.3 1652.5 2547.6 2759.0 1500.5 793.8 1114.3 100.0 9%.9 99.8 99.9 100.0 100.0 §99.8
08/08 579.3 1654.2 2547.6 2759.0 1500.5 799.8 1114.3 100.0 100.0 99.8 99.9 100.0 100.0 99.8
08/09 579.3 1654.2 25%47.6 2759.0 1i500.5 79%.8 1114.3 100.0 100.0 99.8 99.9 100.0 100.0 100.0
08/10 579.3 1654.2 25047.6 2759.0 1500.5 799.8 1114.3 100.0 100.0 99.8 99.9 i00.0 100.0 100.0
08/11 579.3 1654.2 2b48.7 2755.0 1500.5 799.8 11143 100.0 i00.0 99.% 99.9 100.0 100.0 100.0
08/12 579.3 1&54.2 2548.7 2761.0 1500.5 799.8 1114.3 100.0 100.0 99.¢ 100.0 100.0 100.0 100.0
08/13 579.3 1654.2 2548.7 2761.0 1500.5 79%.8 1114.3 100.0 100.0 99.9 100.0 i00.0 100.0 100.0
08/14 579.3 1654.2 2548.7 2761.0 1500.5 799.8 1114.3 100.0 100.0 99.9 100.0 100.0 100.0 100.0
aB/15 579.3 1654.2 2551.4 2761.0 1500.5 799.8 1114.3 100,0 100.0 100.0 1DO.0 iD0.0 100.0 100.0
08/1¢6 579.3 1654.2 2551.4 2761.0 1500.5 799.8 1314.3 100.0 100.0 160.0 100.¢ 100.0 1000 100.0
08/17 £79.3 1654.2 2551.4 2761.0 1500.5 795.8 1i14.3 100.0 100.0 100.0 100.0 100.0 100.0 100.0
08/18 579.3 1654.2 2551.4 2761.0 1500.5 799.8 1114.3 100.0 1¢0.0 100.0 100.& i00.¢ 100.0 104.0
08/19 579.3 1654.2 2551.4 2761.0 1500.5 799.8 1114.3 1000 100.0 100.0 100.0 i00.0 100.0 109.0
08/20 §79.3 1654.2 2551.4 2761.0 1500.5 799.8 {114.3 100.0 100.0 100.0 100.0 100.0 100.0- 100.9
0842 9. 654, §52.3 2761.0 15005 799 8 1114.3 100.0 100.0 100.0 190.0 100.0 100.0 3100.0
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Appendix 8.9 Kuskckwim Riyer ccho salmon cumulative mean tidal test fishing CPUE and percent by day, 1964-1990.

CPUE Percent
Date 1984 1985 1966 1987 1988 1989 1950 1984 1985 1986 1987 1988 1989 1290
07712 1.2 0.0 0.9 0.0 G.0 0.0 0.0 0.0 0.0 0.6 . 0.0 0.0 0.0 0.0
07713 1.2 0.0 0.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.8
07/14 1.2 4.0 0.9 8.0 1.0 3.8 0.¢ 0.0 0.0 0.0 0.0 0.0 0.2 0.8
07 /15 1.2 0.0 1.9 Q9.0 1.0 5.7 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
07716 2.7 0.9 3.9 0.0 1.0 5.7 0.¢ 0.1 0.1 0.1 0.0 0.0 0.2 0.0
07 /17 §.] 2.5 5.7 0.0 3.9 1.9 0.0 0.1 0.2 0.1 D.0 0.1 9.3 0.0
07/18 7.5 2.5 g.5 0.0 3.9 10.8 0.9 0.2 0.2 0.2 0.0 0.1 0.4 0.0
07/19 13.2 4,2 18.3 ¢.0 is 10.8 .7 0.4 0.3 0.4 0.0 0.1 0.4 0.1
07/20 22.2 7.9 28.4 0.0 5.7 23.3 17.0 0.7 0.5 0.7 0.0 0.2 1.0 0.7
07721 26.4 13.3 40.3 Q0.0 7.9 33.7 26.8 0.9 0.3 0.9 0.0 0.3 1.4 1.0
07722 29.9 2a.1 48.2 6.8 1t.1 48.2 34.0 1.0 1.8 1.1 0.3 0.4 z.0 1.3
7/23 36.7 28.1 64.6 8.0 1.1 54.9 37.2 1.2 1.8 1.5 0.4 0.4 2.2 1.5
07724 45,3 3l.1 115.7 5.0 24.2 60.7 45.3 1.5 2.0 2.7 0.4 0.8 z2.5 1.8
07/25 56.6 48.5 145.0 8.3 7.4 64.7 47 .4 1.9 3.1 3.4 0.5 1.2 2.6 1.8
07/26 72.6 68.9 163.2 12.4 43,7 65.7 45,2 2.4 4.4 3.8 0.6 1.4 2.7 1.9
07727 95.4 12.8 215.4 16.7 81.0 69.7 6§3.3 3.1 4.6 5.0 0.8 2.6 2.8 2.5
07728 127.7 89.1 235.0 19.1 152.9 77.6 126.0 4.2 5.7 5.4 1.0 4.8 3.2 4.9
07/29 186.3 128.4 299.2 0.8 182.4 86.4 143.9 6.1 §.2 6.9 1.5 5.8 3.5 5.6
07730 341.3 147.7  351.2 k.5 226.2 122.5 147.8 11.2 9.4 8.1 1.8 7.2 5.0 5.7
07/31 491.4 167.2 374.2 8.9 279.6 456.0 157.8 16.1 10.6 8.7 1.9 8.8 18.6 6.1
08/01 685.9 .205.1 6572.4 52.5 328.9 6BR6.5 183.4 22.4 13.0 15.1 2.6 10.4 er.2 7.5
08/02 768.7 233.4 746.5 91.2  357.2 1059.0 205.3 25.1 14.8 17.3 4.5 il.3 43.2 8.7
08703 1042.9 290.4 1111.8 1711 444 .56 11445 225.8 34.3 18.4 25.7 a.5 14.1 46.7 9.5
08/04  1094.9 348,31 1498.0 227.% 483.8 1163.3 279.6 35.8 22.1 34.7 11.4 15.3 47.5 11.6
08705 1183.6 377.8 i72l.2 253.0 518.1 1303.5 3447 38.7 24.0 39.9 12.6 16.4 53.2 i5.4
08/06 1318.0 463.0 1933.2 297.2 858.9 1602.2 423.1 43.1 29.4 44.8 14.8 7.2 65.4 18.5
08707 1350.8 605.2 2143.0 392.4 1195.5 1793.0 473.2 44,2 38.4 49.6 19.6 7.8 713.4 20.5
08708 1456.2 690.8 2230.2 435.1 1343.4 1829.4 549.2 47.6 43.9 51.6 2i.7 42.5 74.6 23.4
08709 1534.1 799.0 2372.5 470.3 1385.1 1978.0 666.8 50.2 50.7 54.% 23.5 431.8 80.7 2B.0
08/10 1588.5 895.9 2651.2 505.6 1500.3 2004.2 725.2 52.0 56.9 6.4 25.2 47.5 B1.3 0.3
08711 1699.4 1096.8 2733.7 537.7 1738.9 21359 789.4 55.6 69.6 63.3 26.8 55.0 87.1 2.8
08/i2 1782.5% 1189.6 3024.0 710.7 1941.1 2210.0 999.0 58.3 75.5 70.0 35.5% 61.4 90.2 41.0
Q8713 1819.0 1256.1 3120.7 822.9 2006.6 2238.2 117186 59.5 79.7 72.3 41.0 63.5 91.3 48.2
08/14 1842.8 1286.5 3186.3 1145.0 2176.4 2253.6 1344.9 60.3 a1.7 713.8 57.1 68.9 g92.1 54.8
G8/15 1841.8 1347.6 3351.6 1291.2 2349.8 2262.0 1603.1 60.2 85.5 7.6 &4.4 74.4 92.3 64.%
08/16 1957.2 1416.0 3402.4 1405.4 2404.1 2263.4 1710.7 64.0 85.9 78.8 70.1 76.1 92.3 69.1
08717 2169.2 1433.8 J3442.8 1487.9 2521.1 2275.4 1801.3 71.0 91.0 79.7 74.2 79.8 g2.8 72.6
08/18 2463.5 1456.% 3551.1 1540.3 2631.7 2280.5 1887.2 80.6 92.5 862.2 76.8 83.3 93.0 16.0
08715 2645.5 1460.9 3636.6 1556.2 2666.3 2286.6 1948.4 86.5 92.7 84.2 717.6 83.4 83.3 78.4
8720 2549, 473.8 3669.7 1566.6 72702, 2300.0 ?03%.6 86,7 6 85.0 78 B85.5 3.8 8l.6
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Appendix 8.9 (page 2 of 2)

CPUE Percent

1984 1985 1986 1987 1988 1949 1990 1984 1985 1986 1987 1988 1989 1990
08/21 2676.8 1490.9 3761.8 1582.2 2711.3 2342.6 2070.4 87.6 94.6 87.1 78.9 B5.8 95.6 83.1
08/22 2794.5 1490.9 3813.2 15%0.4 2779.0 2359.2 2139.0 81.4 94.58 88.3 79.3 88.0 86.2 85.8
08/23 2Bl16.8 1499.5 3940.8 1611.3 2849.1 2375.1 2269.9 g2.1 95.2 91.2 80.4 90.2 96.9 90.9
08/24 2826.1 1507.5 4020.2 1636.0 2943.2 2379.6 230%9.8 52.4 95.7 93.1 81.6 93.1 87.1 92.5
08725 20860.2 1519.2 4214.2 1647.5 3048.4 2399.4 2370.7 93.6 96. 4 g97.6 82.2 96.5 97.9 94.8
08726 2876.86 1519.2 4303.7 1662.7 3097.2 2412.1 2426.8 94,1 96.4 99.6 82.9 98.0 98.4 97.6
08727 2892.3 1529.2 4319.0 1693.3 3144.7 2427.3 2465.5 94.8 97.1 100.¢ 84.5 99.5 99.0 9g.1
08728 2908.4 1567.3 4319.0 1736.% 3153.6 2439.2 2467.3 95.1 99.5 100.0 86.6 99.8 99.5 99.2
08729 2952.7 1h75.3 1762.7 3159.7 24441 2479.9 86.6 100.0 a7.9 100.0 99.7 99.7
08/30 2971.7 1575.3 1807 .4 2445.1 2487.7 97.2 180.0 90.2 99.7 100.0
08731 12997.2 1575.3 1807 .4 2451.3 2487.7 98.0 100.0 90.2 100.0  100.0
09/01 3005.2 1575.3 1827.5 8.3 100.0 41.2
09702 3015.7 1575.3 1858.6 98.6 100.0 82.7
09703 3019.2 1575.3 1898.8 98.8 100.0 94.7
p9s04 3022.8 1575.3 1911.6 98.9 130.0 85.4
09705 3049.9 1575.3 1943.4 99.8 100.0 96.9
09/36 3057.2 1575.3 1956.5 100.0 100.0 97.8
09707 1974.9 88.5
09/08 1982.1 98.9
09/09 2001.1 99.8
09/10 2004.7 100.¢
09/11 2004 .7 100.0
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Appendix B.10

Kuskokwim River chum salmon cumulative mean tida) test fishing CPUE and percent by day, 1964-90.

CPUE Percent

pate 1984 1985 1986 1887 198 1689 1950 1384 1985 1986 1987 1988 1983 19%

06/01 2.6 0.0 0.1 0.0
06/02 2.6 0.0 0.1 0.0
06/03 2.6 0.0 0.1 0.0
DE6/04 0.0 0.0 0.0 0.0 0.¢ 2.6 0.0 0.0 0.0 a.0 0.9 0.0 0.1 0.¢
06705 0.0 0.0 0.0 3.3 a.7 5.6 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.¢
06706 0.0 &.0 0.0 15.7 8.7 5.8 2.7 0.0 0.0 ¢.0 0.3 0.2 0.2 0.1
06707 0.0 0.0 0.0 21.8 11.7 11.5 2.7 0.0 0.0 0.0 0.4 0.2 0.4 0.1
06708 4.7 0.0 0.0 30.3 23.0 27.8 2.7 0.2 0.0 0.0 0.6 0.4 i.1 0.1
0&/09 4.7 9.9 Q0.0 45.3 60.9 30.3 2.7 0.2 0.0 g.0 0.9 1.2 1.2 0.4
06/10 4.7 0.0 6.0 51.5 90.3 42.1 2.7 0.2 0.0 a.1 1.1 1.7 1.6 0.1
06/11 4.7 0.0 15.0 J2.4 152.8 44.§ 2.7 0.2 0.0 0.4 1.5 2.9 1.7 a.1
06/12 7.0 0.0 15.0 85.7 243.8 62.0 5.7 0.3 0.0 0.4 1.7 4.7 2.4 0.2
06/13 17.0 0.0 23.3 104.8 331.1 8z2.% S.7 0.7 0.0 G.6 2.1 6.4 3.2 0.2
06/14 27.4 0.0 5t.8 107.6 350.3 89.7 18.3 1.2 0.0 t.2 2.2 6.8 3.4 9.7
06/15 29.9 0.0 57.6 117.4 396.4 125.6 18.3 1.3 0.0 1.4 2.4 7.6 4.8 Q.7
06/16 44.8 0.0 69.4 159.4 421.0 145%.8 21.1 1.9 0.0 1.7 3.3 a.1 5.7 0.8
06/17 52.6 0.0 18.7 281.0 476.6 154,2 43.5 2.2 0.0 1.9 5.7 9.2 5.9 1.6
06/18 63.3 2.7 8.7 3zl.8 671.3 202.9 63.0 2.7 0.2 1.9 6.6 12.9 7.8 2.3
06/19 68.3 2.7 87.5 327.7 831.7 e70.8 90.8 2.9 0.2 2.1 6.7 16.0 10.4 3.3
06720 99.6 5.4 125.5 387.7 881.4 314.7 899.5 4.2 0.4 3.0 7.9 17.9 i2.1 iz
06/21 14¢.7 8.3 171.4 412.1  1024.% 390.5 129.5 5.9 0.6 4.1 5.4 19.8 15.0 4.8
06722 215.9 16.5 295t 612.6 1276.0 446.4 151.¢ 9.1 1.2 7.0 12.5 24.6 i71 5.6
06/23 224.9 24.6 402.6 715.1 1522.3 525.0 205.1 9.4 1.9 9.6 14.6 29.3 20.1 7.5
06/24 245.3 89.8 553.9 763.1  1608.0 691.8 z82.1 10.3 6.8 13.2 15.8 31.0 26.5 10.4
06725 302.1 204 .6 §23.5 a828.9 1623.9 940.2 4.0 12.7 15.4 14.%9 16.9 31.3 4.5 11.6
06/26 307.3 207.2 710.6 928.4 1687.1 1011.4 362.9 12.¢ 15.6 16.% 19.0 32.5 38.8 13.4
06/27 424.5 231.8 841.9 1015.3 1992.7 . 1145.2 §531.2 17.8 17.5 20.1 26.7 38.4 431.9 19.5
06/28 608.2 259.8 1046.%f 1120.3 2101.2 1222.9 503.1 25.0 19.6 24.9 22.9 40.5 46.9 a2z2.2
06/29 83il.6 262.8 1164.3 1388.5 2209.5 1345.4 690.2 34.9 19.8 er.7 28.4 42.6 51.6 25.4
06/30 865.3 315.2 1637.0 1534.5 2298.0 14%51.7 721.% 36.3 23.7 39.0 33.4 44.3 55.5 6.5
07/01  1001.1 3g0.1 18i7.3 1786.6 2680.4 1566.9 789.4 42.0 28.6 43.3 36.5 51.7 60.0 29.¢
07702 1067.6 438.4 1934.9 1906.3 2868.4 1633.3 816.% 45.8 33.0 45.1 38.9 55.3 62.6 30.1
07/03 1071.0 462.9 1970.6 1940.5 3305.8 1711.2 10i7.2 45.9 34.9 47.0 9.6 §3.7 65.6 37.4
07704 1172.1 642.8 1976.5 ,2002.6 3774.7 1768.3 1230.9 49,2 48.4 47.1 4D.9 72.7 67.8 45.3
07405 1321.¢6 819.6 2094.% 2179.7 3866.4 1945.9 1419.0 55.5 61.7 49.9 44 5 76.4 4.7 52.2
07/06 1449.2 896.4 2101.3 2568.8 4086.2 2008.9 14449 §0.8 67.5 50.1 52.5 18.7 7.0 3.2
07/07 1537.2 927.5 2179.8 3031.5 4113.7 2125.5 1616.2 64.5 69.9 51.9 61.9 79.3 81.5 59.5
07708 1807.2 951.7 2378.7 306%.9 4147.9 2190.5 1753.9 75.9 71.7 56.7 62.7 79.9 83.9 64.5
07/09  1844.7 957.1 2502.1 3341.5 4240.2 2247.4 i8l4.9 77.5 72.1 59.6 68.2 81.7 86.1 66.8
07710 1947 9  996.9 28]0.3 3545.84 43877 2313.8 _1696.3 81.8 75.1 67.0 2.5 84 .5 88.7 £9.8

~--+ continued ----
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CPUE fercent
Date 1884 1885 1985 1987 1988 1989 1950 1984 1985 1986 1987 1988 1589 1990
07/11 1985.7 1022.0 295Q.8 3612.4  4471.1 23171 1974.7 83.8 77.0 0.3 738 86.2 BB.B T2.6
a7/12 2047.8  1L14.9  3018.5 3665.0  4536.1 2323.9  2048.2 86.0 84.0 71.9 748 87.4 89.1 75.4
07713  2086.6 1117.9 3092.2 3751.8 459%.3 2378.3  2071.0 a7.6 84.2 73.7 76.6 88.6 91.1 76.2
07/14 2093.2 1123.3 3338.4 4006.6 4636.9 2413.2 Z2104.1 a7.9 B4 6 V9.6 81.8B B89.4 925 77.4
07715  2109.1 1123.3  3372.8  406B.3  4705.8 2423.9 2128.0 88.6 B4.6 B0.4 831 90.7 92.9 718.3
01716 2124.8 1123.3  3450.2 4101.2 4787.7 2444 .3 2165.4 Bg.2 B84.6 B2.5 837 G§2.3 93.7 79.7
07717 2132.2 1126.3  3623.1 4208,  4851.9 2461.4 2189.7 89.5 B4.9 86.3 859 93.5 943 B80.6
07718 2223.4 1136.6  3756.7 4333.0 4909.2 2484.8 2248.5 83,4 85,6 B89.5 88.5 94.6 95.2 82.7
07419 2247.5° 1136.6 3782.2 4535.4 4925.0 2501.1 2315.0 94.4 85.6 90.1 92.6 594.9 958 85.2
07/20 2262.2 1136.6 3792.2 4705.6 4954.2 2529.8 2387.9 95.¢ A5.6 90.4 96.1 95.5 96.9 a7.8
07/21 2276.2 1142.2  3808.3 4728.7 4989.8  2542.7 2444.9 95.6 86.1 9p.8 96.8 96.2 97.4 89.9
07722  2291.9  1173.8 3855.0 4740.3 4999.4 2550.1 2484.9 56.2 88.4 91.9 95.8 953 9§7.7 491.4
07/23 2300.5 1183.0 3897.8 4748.3  5005.4 2563.5 2519.5 96.6 89.1 92.9 97.0 96.5 9B.2 g2.7
07724 2318.3 1201.6 3947.4 4776.4 5029.6 2563.5 2543.6 97.3 90.5 94.1 97.5 96,9 88.2 93.6
07725 2322.7 1208.9 3983.4 4817.0 5045.1 2567.86  2551.6 97.5 91.1 94.9 98.4 97.2 98.4 g93.9
07726  2330.4 1213.5  4035.1 4837.0  5057.7 2567.8  2553.7 97.8 91.4 96.2 958 97.5 98.4 §3.%
07727 2336.6 1225.4 4068.6 484].3 5075.2 2567.8  2572.0 98.1 92.3 97.0 98.9 97 B 98.4 Q4.5
07728  2340.9 1231.3  4094.6 4847.3 $084.9 £567.8 2606.6 98.3 92.8 97,6 9%.0 98,0 98.4 959
07729 2348.0 1233.3  4123.8 4852.0 5097.5 2569.1 2642.6 98.6 92.9 983 931 98.2 98,5 97.2
07/30 2351.4 1242.7 4142.3 4B54.3 5120.4 2569.1 2651.4 98.7 93.6 98.7 99.] 98.7 498.5 97.5
07431 2359.0 1248.9 4144.3 4855.6 5126.0 2583.2 2653.4 99.0 94,1 98.8 99.1 98.8 99.0 97.%
08/01 2364 .9 1250.9  4148.0 485%.9 5131.4 2589.6  2689.1 89.3 94.2 98.8 99.2 98,9 99.2 97.8
08702 2365.6 1255.3 4155.1 4863.2 5135.3 2587.4 2665.0 99.3 94.6 99,0 99.3 9%.0 99.5 98.0
08/03 2367.2 1265.1 4167.5 4B872.3 5141.8 2601.2 2670.6 99.4 953 99.3 99.5 99,1 9%,7 98,2
08/04 2370.0 1268.9 4172.2 48B31.5 5144.8 2602.2 2672.5 9.5 956 99.4 499.7 8%5.2 997 98.3
08/05  2372.6 1269.9  4172.2 4886.7 S147.6 2602.2 2673.4 §9.6 95,7 99. 4 99.8 99.2 99.7 98.4
08/06 2378.4 1265.9 41i76.8 4890.9 5155.1 2605.2  2696.7 99.9 95,7 99.5 699 99.3 958 9%.2
08707  2380.1 1270.7 4176.8 4890.9 5174.1 2607.2  2702.7 99.9 957 99.5 99.9 99,7 99.% 99,4
08/08 2380.1 1272.4 41Bl1.1 48990.9 5176.9 e807.2  2702.7 99.9 95.9 99.6 99.9 99.8 99.9 99.4
08709 2380.% 1280.6 4181.1 4893.1 5179.7 260%9.5 2706.% 99.9 96.5 99.6 99.9 99.8 100.0 95.6
08/10  2380.1 1280.6 41Bl.1 4895.4 51B4.0  2609.5 2708.4 9.9 96.5 99.6 100.0 99.9 100.0 99.5
0B/11 2380.1 1284.6 4183.7 4897.6 5187.2 2609.5 2710.4 99.9 96.8 99.7 100.0 100.0 100.0 9%.7
08/12 2380.1 1290.3 4184.7 48%7.6 518A.9 2609.5 2714.3 99.9 97.2 99.7 100.0 100.0 100.0 99.9
0B8/13 2380.1 1290.3  4184.7 4887.6 5188.% 2609.5 2714.3 99.9 97,2 99.7 100.0 100.0 100.0 99.9
06714 2380.1 1290.3 4187.1 4897.% 5188.9 2609.5 2714.3 99.9 97.2 99.8 100.0 100.0 100.0 5%.9
08715 23801 1326.3  4187.1 4897.6 5188.9 2609.5 2716.4 92.9 999 998 100.0 100.0 100.0 99.9
oasle  2380.1 1327.3 4187.1 4897.6 5188.9 2609.5 2718.2 99.9 100.0 99.8 100.0 100.0 100.0 100.0
08717 2380.1 1327.3 4187.1 4897.6 5188.9 2609.5 2718.2 9%.9 100.0 99.6 160.0 10G.0 100.0 100.0
08718  2380.1 1327.3  4187.1 4897.6 5188.9 2609.5 2718.2 99.9 1000 99.8 100.0 100.0 100.0 100.0
08/19 2386.1 1327.3 4189.0 4897.6 5188.9 2609.5 2718.2 99.9 100.0 99.8 180.0 100.0 100.0 100.0
08720 238).7 1327.3 4196.4 4897 .6 5188.9 2608.5 271B.2 100.0 100.0 100.0 100.0 100.0 100.0 1048.0
08/2] 2381.7 1327.3  4196.4 4897 .6 51p8.9 2609.5 P7i8.2 100.0 100.0 100.9 109.¢ t0O. 0 JOO.O 1QC.0
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Appendix B.11 Commercial coho salmon catches by period, lower Kuskokwim
River (District 1), 1974-1990.

Fishermen
Year Date Catch Fishermen Hours Catch/Hr,
1974  Aug 01-02 9,576 267 3,444 2.8
Aug 05-08 59,090 444 31,968 1.8
Aug 12-15 58,066 396 28,512 2.0
Aug 19-22 12,301 263 18,936 0.6
Aup 26-29 5,360 107 7,704 0.7
Sept 2-05 430 25 1,815 0.2
Totals 144,823 516 92,379 1.6
1975  Aug 10 2,357 142 852 2.8
Aug 04-06 12,500 292 14,016 0.9
Aug 11-13 18,551 373 17,904 1.0
Aug 18-20 34,435 388 18,624 1.9
Aug 25-27 16,277 270 12,960 1.3
Totals 84,120 533 64,356 1.3
1976  Aug 02-03 10,534 286 6,864 1.5
Aug 09-11 29,728 400 19,200 1.5
Aug 16-18 28,664 387 18,576 1.5
Aug 23-25 14,543 300 14,400 1.0
Aug_30-31 4,420 174 1,308 0.6
Totals 87,889 516 66,348 1.3
1977 Aug 01-02 23,987 360 8,640 2.8
Aug 03-10 91,474 487 23,376 3.9
Aug 15-16 60,935 438 10,512 5.8
Aug 18 25,589 378 4,536 5.6
Aug 22 16,980 361 4,332 3.9
Aug 25 11,874 264 3,168 3.7
Aug 29 6,819 204 2,448 2.8
Totals 237,658 572 57,012 4.2
1978 Aug 01 6,311 297 3,564 1.8
Aug 04 9,455 364 4,368 2.2
Aug 08 20,501 433 5,196 3.9
Aug 11 42,428 485 5,820 7.3
Aug 15 48,950 476 5,712 8.6
Aug 18 29,485 434 5,208 5.7
Aug 22 22,287 396 4,752 4.7
Aug 25 11,168 293 3,516 3.2
Aug 29 12,215 250 3,000 4.1
Totals 202,800 597 41,136 4.9

-continued-
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(page 2 of 5)

Fishermen
Year Date Catch Fishermen Hours Catch/Hr,
1979 Aug 02 52,276 478 5,736 9.1
Aug 06 53,797 480 2,880 18.7
Aug 09 26,422 497 2,982 8.9
Aug 13 27,915 463 2,778 10.0
Aug 16 21,675 467 2,802 7.7
Aug 20 19,445 390 2,340 8.3
Aug 23 5,376 328 1,968 2.7
Aug 27 6,342 310 3,720 1.7
Aug 30 2,182 179 2,148 1.0
Totals 215,430 613 27,354 7.9
1980 Aug 02 9,889 375 2,250 4.4
Aug 07 36,126 455 2,730 13.2
Aug 11 35,178 482 2,892 12.2
Aug 14 28,211 439 2,634 10.7
Aug 18 43,748 44 2,646 16.5
Aug 21 33,274 419 2,514 13.2
Aug 25 19,264 370 2,220 8.7
Aug 28 13.484 319 1,914 7.0
Totals 219,174 586 19,800 11.1
1981 Aug 03 16,184 430 2,580 6.3
Aug 06 13,885 441 2,646 5.2
Aug 10 26,972 445 2,670 10.1
Aug 13 46,252 473 2,838 16.3
Aug 17 34,739 458 " 2,748 12.6
Aug 20 24,184 380 2,280 10.6
Aug 24 23,771 372 2,232 10.7
Aug 27 13,785 346 2,076 6.6
Aug 31 8.096 278 1.668 4.9
Totals 207,868 586 21,738 9.6
1982  July 29 19,561 416 2,496 7.8
Aug 02 31,944 388 2,328 13.7
Aug 05 35,766 455 2,670 13.4
Aug 09 61,231 442 2,652 23.1
Aug 12 80,685 449 2,694 29.9
Aug 16 77,785 420 2,520 30.9
Aug 19 49,566 403 2,418 20.5
Aug 23 25,218 349 2,094 12.0
Aug 26 26,761 314 1,884 14.2
Aug 30 26,815 302 1,812 14.8
Totals 435,332 596 23,568 18.5
-continued-
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Fishermen
Year Date Catch Fishermen Hours Catch/Hr,
1983 Aug 01 9,767 377 2,262 4.3
Aug 04 15,389 430 .2,580 6.0
Aug 08 34,541 383 2,298 15.0
Aug 11 35,268 485 2,910 12.1
Aug 15 24,072 462 2,772 8.7
Aug 18 22,822 408 2,448 9.3
Aug 22 34,918 388 2,328 15.0
Aug 26 19,039 323 1,938 9.8
Totals 155,816 577 19,536 10.0
1984  July 30 56,609 459 2,754 20.6
Aug 02 79,240 401 2,406 32.9
Aug 06 84,406 542 4,878 17.3
Aug 09 80,990 523 ° 4,707 17.2
Aug 13 80,268 504 4,536 17.7
Aug 16 78,342 502 4,518 17.3
Aug 20 63,829 491 4,419 14.4
Aug 23 49,372 481 4,329 11.4
Aug 27 16,472 350 3,150 5.2
Aug 30 11,222 210 1,890 5.9
Sept 03 1,603 69 360 4.5
Sept 06 1,877 39 234 8.0
Totals 604,230 619 38,181 15.8
1985 Aug O1 34,052 487 2,922 11.7
- Aug 05 54,819 527 3,162 17.3
Aug 08 78,149 525 3,150 24 .8
Aug 12 77,809 530 3,180 24,5
Aug 15 28,013 44) 2,646 10.6
Aug 19 19,316 © 406 2,436 7.9
Aug 22 17,534 390 2,340 7.5
Aug 26 10,688 297 1,782 6.0
Aug 29 9,568 262 1,572 6.1
Totals 329,948 627 23,190 14.2
1986 July 31 27,553 352 2,112 13.0
Aug 04 96,127 530 3,180 30.2
Aug 07 127,024 600 5,400 23.5
Aug 11 82,215 553 3,318 24 .8
Aug 13 92,918 526 3,156 29.4
Aug 15 55,633 519 3,114 17.9
Aug 18 51,328 477 2,862 17.9
Aug 21 50,640 465 2,790 18.2
Aug 25 37,365 458 2,748 13.6
Aug 28 16,436 346 2,076 7.9
Sept 01 5,949 234 1,404 4.2
Totals 643,188 663 32,160 20.0

~continued-



aAppendix B.11 (page 4 of 5)

Fishermen
Year Date Catch Fishermen Hours Catch/Hr,
1987 Aug 06 46,182 550 3,540 13.0
Aug 13 104,968 604 3,624 29.0
Aug 17 73,867 595 3,570 20.7
Aug 19 45,277 585 3,510 12.9
aug 21 33,601 540 3,240 10.4
Aug 24 27,607 500 3,000 9.2
Aug 27 21,772 479 2,874 7.6
Aug 31 12,873 364 2,184 5.9
Sept 03 11,352 278 1,668 6.8
Sept 07 4,311 132 792 5.4
Totals 381,810 694 28,002 13.6
1988 June 16 0 602 4,816 0
June 20 0 612 3,672 0
June 24 0 644 3,864 0
June 28 0 609 3,654 0
July 02 0 580 3,480 0
July 05 9 579 3,474 0
July 08 1 604 31,624 0
July 11 24 598 3,588 0.0
July 14 141 597 3,582 0.04
- July 18 502 575 3,450 0.14
July 21 1,278 539 3,234 0.39
July 25 6,323 494 2,964 2.13
July 28 20,970 552 3,312 6.33
Aug 01 33,954 594 3,564 9.53
Aug 04 76,576 639 3,834 19.97
Aug 08 76,345 640 3,840 19.88
Aug 10 53,874 596 3,576 15.06
Aug 12 84,700 624 3,744 22.62
Aug 15 59,724 613 3,678 16.23
Aug 18 37,415 620 3,720 10.06
Aug 20 24,046 577 3,462 6.95
Aug 27 22,683 532 3,192 7.10
Aug 31 12,264 412 2,472 4.96
Total 510,829 746 81,796 6.24

-continued-

119



Appendix B.1l1 (page 5 of 5)

Fishermen
Year Date Catch Fishermen Hours Catch/Hr.
1989 June 19 0 374 2,988 0
June 23 0 277 2,218 0
June 26 0 126 1,006 0
June 30 0 642 5,129 0
July 03 0 629 3,770 0
July 05 3 553 3,311 0
July 08 9 621 3,733 0
July 11 126 616 3,676 0.03
July 14 230 590 3,576 0.06
July 18 2,216 437 2,630 0.85
July 27 5,651 562 3,364 1.68
Aug 03 99,022 679 5,432 18.23
Aug 07 73,514 642 3,853 19.08
Aug 09 103,158 644 3,864 26.70
Aug 12 81,970 650 3,900 21.02
Aug 15 23,071 616 31,697 6.24
Aug 18 5,938 381 2,284 2.60
Aug 23 30,940 528 3,167 9.77
Aug 26 20,881 508 4,063 5.14
Aug 29 11,080 423 3,388 3.27
Sept 01 3,225 194 1,421 2.77
Total 461,034 745 70,470 6.54
1990 July 14 70 625 5,000 0.01
Aug 01 23,549 611 3,666 6.42
Aug 06 61,450 631 3,786 16.23
Aug 10 58,251 653 3,918 14.87
Aug 13 115,444 642 3,852 29.97
Aug 16 68,605 650 5,850 11.73
Aug 20 51,838 594 3,564 14.54
Aug 27 16,030 534 3,204 5.00
Total 395,237 743 51,236 12.03
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Appendix B.12 Kuskokwim River chinock salmon return per spawmer index, 1976 ~ 1989.

Brood Escapement Return/

Year Indeox* Return Index by Age® Spawner
3 4 5 6 7 Total Index

1976 22,771 0 11,946 40,364 72,973 5,928 131,21) 5.8

1977 12,670 0 2,917 26,883 S4,606 10,062 94,468 7.5

1578 42,799 0 13,398 20,508 38,952 4,169 77,027 1.8

1979 32,212 333 21,526 23,614 27,585 4,777  77,83% 2.4

1980 24,2%0 1,863 10,097 29,635 30,856 3,055 75,025 3.1

1981 48,546 285 23,282 23,847 62,900 7,298 129,391 2.6

1982 27,690 0 3,285 16,404 18,840 8,796 47,325 1.2

1983 8,878 416 21,246 52,445 39,0829

1984 13,825 0 31,060 30,089

1985 13,669 0 37,186

1986 11,742 0

1587 18,945

1988 27,827

1989 32,599

1990

¢ Aerlal survaey index plus Xogrukluk Weir estimate.

© Total commercial and subalstence catch by aga, based primarily on
commercial catch sample in District 1. Age 8 fish were excludad due to
their rare occurance. The year of return is obtained by adding the age
to the brood Yyear.
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Appendix B.13 Comparative chinook salmon catches by fishing periocd by year
in District 2, Middle Kuskokwim River, 1985 - 1990.

NUMBER OF FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1985 June 20 136 8 48 2.83
June 24 263 11 66 3.98
June 27 548 12 72 7.61
July 01 779 15 90 B.66
July 04 0 0 0 0
Aug. 08 0 6 48 0
Aug. 12 3 14 84 0.04
Aug. 15 1 11 66 0.00
Total 1,730 23 474 3.65
1986 June 26 186 3 18 10.33
June 30 386 13 78 4.95
July 03 168 8 48 3.50
July 07 117 2 12 9.75
July 10 45 6 36 1.25
Aug. 07 0 8 48 0.00
Aug. 11 0 10 60 0.00
Aug. 13 0 10 60 0.00
Aug. 15 1 27 162 0.01
Aug. 18 1 8 48 0.02
Aug. 21 0 6 36 0.00
Total 904 43 606 1.49
1987 July 03 1,325 15 90 14.72
July 07 935 22 132 7.08
Aug. 13 4 14 84 0.05
Aug. 17 6 14 84 0.07
Aug. 19 1 13 78 0.01
Aug. 21 1 18 108 0.01
Total 2,272 29 576 3.94
1988 June 24 669 13 78 8.58
June 28 746 17 102 7.31
July 02 468 19 114 4,11
Aug 08 6 14 84 0.07
Aug 10 10 16 96 0.10
Auvg 12 3 20 120 0.03
Aug 15 1 21 126 0.01
Aug 18 2 15 90 0.02
Aug 20 1 17 102 0.01
Total 1,906 29 912 2.25

-Continued-
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NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1989 June 30 610 18 120 1.80
July 03 371 18 108 1.22
July 0S 264 14 84 1.00
July 11 3 14 84 0.46
Aug 07 3 22 132 0.02
Rug 09 1 18 108 0.01
RAug 15 3 15 90 0.01
Aug 18 7 20 120 0.00
Total 41,745 30 846 1.66
1990 June 29 641 14 84 7.63
July 0§ 467 15 90 5.19
July 09 255 17 102 2.50
July 14 209 17 136 1.54
ARug 06 21 15 90 0.23
Aug 10 17 18 90 0.19
Rug 13 4 15 90 0.04
Aug 16 6 17 153 0.04
Rug 20 18 108
Aug 27 b 1?7 102 0.01
Total 1,621 22 1,045 1.13
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Appendix B.14 Comparative sockeye salmon catches by fishing period
by year in District 2, Middle Kuskokwim River,

1985 - 1990,
NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1985 June 20 115 8 48 2.40
June 24 340 11 66 5.15
June 27 739 12 72 10.26
July 01 1,100 15 90 12.22
July 04 0 0 0 0
Aug. 08 0 6 48 0.00
Aug, 12 0 14 84 0.00
Aug. 15 0 11 66 0.00
Total 2,294 23 474 4.84
1986 June 26 616 3 18 34.22
June 30 1,171 13 78 15.01
July 03 265 8 48 5.52
July 07 26 2 12 ‘ 2.17
July 10 179 6 36 4.97
Aug. 07 0 8 48 0.00
Aug. 11 0 10 60 0.00
Aug. 13 1 10 60 0.02
Aug. 15 0 27 162 0.00
Aug. 18 0 8 48 0.00
Aug. 21 0 6 36 0.00
Total 904 43 606 1.49
1987 July 03 511 15 90 5.68
July 07 1,459 22 132 11.05
Aug. 13 1 14 84 0.01
Aug. 17 0 14 84 0.00
Aug. 19 0 13 78 0.00
Aug. 21 0 18 108 0.00
Total 1,971 29 576 3.42
1988 June 24 1,041 13 78 13.35
June 28 639 17 102 6.26
July 02 579 19 114 5.08
Aug 08 0 14 84 0.00
Aug 10 0 16 96 0.00
Aug 12 2 20 120 0.02
Aug 15 0 21 126 0.00
Aug 18 . 0 15 90 0.00
Aug 20 0 17 102 0.00
Total 1,906 29 912 2.7
-Continued-
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NUMBER OF FISHERMEN CATCH PER

YEAR DATE CATCH  FISHERMEN HOURS HOUR (CPUE}

1989 June 30 587 - 18 120 4.89

July 03 238 18 108 2.20

July OS 176 14 84 2.10

July 11 95 14 84 1.13

Aug 07 0 22 132 0.00

i Aug 09 ) 18 108 0.00
Bug 15 0 15 90 0.00

5 Aug 18 0 20 120 0.00
Total 1,096 30 846 1.29

1990 June 29 735 14 B4 8.75

- July 0S 561 15 90 6.23

July 09 580 17 102 5.69

July 14 567 17 136 4.17

Rug 06 5 15 90 0.06

Aug 10 5 15 90 0.06

Aug 13 1 16 96 0.01

Aug 16 0 17 153 0.00

Aug 20 0 18 108 0.00

Aug 27 1 17 102 0.03
Total 2,457 22 1,045 1.72
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Appeundix B.15 Comparative chum salmon catches by £ishing period by
yeay in District 2, Middle Kuskokwim River,

1985 - 1990.
NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (GPUE)
1985 June 20 647 8 48 13.48
June 24 2,411 11 66 36.53
June 27 2,263 12 72 31.43
July 01 2,854 15 90 31.71
July 04 0 0 0 0
Aug. 08 41 6 48 1.14
Aug. 12 45 14 B4 0.54
Aug. 15 9 11 66 0.14
Total 8,270 23 474 17 .44
1986 June 26 439 3 18 24 .39
June 30 1,619 13 78 20.76
July 03 1,249 8 48 26.02
July 07 387 2 12 32.25
July 10 1,282 6 36 35.61
Aug. 07 0 8 48 0.00
Aug. 11 23 10 60 0.38
Aug. 13 13 10 60 0.22
Aug. 15 0 27 162 0.00
Aug. 18 0 8 48 0.00
Aug. 21 0 6 36 0.00
Total 5,012 43 606 8.27
1987 July 03 3,200 15 90 35.56
July 07 4,152 22 132 31.45
Aug. 13 304 14 84 3.62
Aug. 17 102 14 84 1.21
Aug. 19 39 13 78 0.50
Aug. 21 40 18 108 0.37
Total 1,971 29 576 13.61
-Continued-
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Nee

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH  FISHERMEN HOURS HOUR (GPUE)
1988 June 24 4,232 13 78 $4.26
June 28 6,087 17 102 59.68
July 02 8,155 19 114 71.54
Aug 08 308 14 84 3.67
Aug 10 312 16 96 3.25
Aug 12 244 20 120 2.03
Aug 15 144 21 126 1.14
Aug 18 116 15 90 1.29
Aug 20 94 17 102 0.92
Total 19,692 29 812 21.97
1989 June 30 7,353 15 120 61.28
July 03 5,101 18 108 47.23
July 05 3,542 14 84 42.17
July 11 4,580 14 84 54.52
Aug 07 238 22 132 1.80
Aug 09 114 18 108 1.06
Aug 15 7 15 90 0.08
Aug 18 11 20 120 0.09
Total 20,946 30 846 26.03
1990 June 29 3,838 14 B4 45.69
July 05 4,397 15 90 48.86
July 09 5,163 17 102 50.46
July 14 6,999 17 136 51.46
Aug 06 742 15 90 8.24
Aug 10 550 15 90 6.11
Aug 13 276 16 96 2.88
Aug 16 105 17 153 0.69
Aug 20 12 18 108 0.11
Aug 27 3 17 102 0.03
Total 13,816 22 1,045 13.59
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Appendix B.16 Comparative coho salmon catches by fishing period by
year in District 2, Middle Ruskokwim River,

1985 -1990.
NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1985 June 20 0 8 48 0.00
June 24 0 11 66 0.00
June 27 0 12 72 0.00
July 01 0 15 90 0.00
July 04 0 0 0 0
Aug. 08 739 6 48 20.53
Aug. 12 2,914 14 84 34.69
Aug. 15 2,005 11 66 30.38
Total ' 5,658 23 474 11.94
1986 June 26 0 3 18 0.00
June 30 0 13 78 0.00
July 03 0 8 48 0.00
July 07 0 2 12 0.00
July 10 0 6 36 0.00
aug. 07 2,445 8 48 50.94
Aug. 11 2,677 10 60 44 .62
Aug, 13 2,787 10 60 46 .45
Aug. 15 5,761 27 162 35.56
Aug. 18 1,804 8 48 37.58
Aug. 21 1,325 6 36 36.81
Total 16,799 43 606 27.72
1987 July 03 0 15 90 0.00
July 07 0 22 132 0.00
Aug. 13 2,273 14 84 27.06
Aug. 17 3,374 14 84 40.17
Aug. 19 3,928 13 78 50.36
Aug. 21 4,571 18 108 42 .32
Total 14,146 29 576 24.56
-Continued-
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Appendix B.1é (page 2 of 2)

NUMBER OF FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1988 June 24 0 13 78 0.00
June 28 0 17 102 0.00
July 02 0 19 114 0.00
Aug 08 1,465 14 84 17.44
Aug 10 3,823 16 96 39.82
Aug 12 5,216 20 120 43 .47
Aug 15 2,317 21 126 18.39
Aug 18 1,485 15 90 16.50
Aug 20 1,573 17 102 15.42
Total 19,692 29 912 16.78
1989 June 30 0 15 120 0.00
July 03 0 18 108 0.00
July 0S5 0 14 84 0.00
July 11 0 14 84 0.00
Aug 07 6,607 22 132 50.05
Aug 09 5,714 18 108 52.91
Aug 15 1,867 15 90 20.74
Aug 18 2,733 20 120 22.78
Total 16,921 30 846 20.00
1990 Aug 06 1,111 15 80 12.34
Aug 10 1,946 15 50 21.62
Aug 13 4,192 16 96 43.67
Auvg 16 2,239 17 153 14.63
Aug 20 2,548 18 108 23.59
Aug 27 1,780 17 102 17.45
Total 22,085 22 639 34.56
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Appendix B.17 Utilization of Kuskokwim River chinook salmon, 1960 - 1990.

ESTIMATED

COMMERCIAL SUBSISTENCE TOTAL

YEAR HARVEST? HARVEST® UTILIZATION
1960 5,969 20,361 26,330
1961 18,918 30,910 49,828
1962 15,341 14,642 29,983
1563 12,016 37,246 49,262
1964 17,149 29,017 46,166
1965 21,989 27,143 49,132
1966 25,545 49,606 75,151
1967 29,586 57,875 87,861
1968 34,278 30,230 64,508
1969 43,997 40,138 84,135
1970 . 39,290 69,204 108,494
1971 40,274 42,926 83,200
1972 39,454 40,145 79,599
1973 32,838 38,526 71,364
1974 18,664 26,665 45,329
1975 21,720 47,784 69,504
1976 30,735 58,185 88,920
1977 35,830 55,577 91,407
1978 45,641 35,881 81,522
1979 38,966 55,524 94,490
1980 35,881 59,900 95,781
1981 47,663 59,669 107,332
1982 48,234 53,310 101,544
1983 33,174 52,000 85,174
1984 31,742 57,000 88,742
1985 37,889 42,277 80,166
1986 19,414 51,019 70,433
1987 36,179 67,352 103,504
1988 55,716 53,877 109,593
1989 43,217 73,035 116,252
1990¢ 53,504 57,5649 111,068

Tenr Year

Average 38,910 56,944 95,852

(1980-1989)

District 1, 2 and 3,

Estimated subslistence harvest expanded from villages surveyed.

Preliminary harvest figures.

Previous five year average harvest since subsistence catch not available at
this time.

o o v o
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Appendix B.18 Chinook salmon sex ratios and proportion of females with
gill net marks, Kogrukluk weir, 1979-1990.

Sex 1 of females
Escapement Ratio with gill
Year Estimate Females (%_female) net markes
1979 11,299 1,786 17.6 11.03
1980 6,572 1,045 ' 15.9 a
1981 16,820 7,905 47.0 12.47
1982 12,185 5,995 49.2 12.99
1983 2,992 865 28.9 16.49
- 1984 4,928 1,119 22.7 11.08
1985 " 4,438 1,429 32.2 18,99
1986 4,296 987 23.0 19.43
1987® 4,063 ‘
1988 11,19 3,848 344 13.34
1989 11,940 4,127 34.6 16.46 .
1990 10,219 2,289 22.5 14.35
1979-84 Average 30.2 10.68
1985-90 Average 29.3 16.51

a Gill net mark data was not reported
b Sample size to small to assess sex ratio and percentage of gill net
marks
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Appendix B.19 Estimated swimming speed of salmon in the Kus

kokwim River.

Tegged at Tuluksak, 1961° AVG /DAY RANGE
Chinook Salmon 11.5 6.0 - 16.0
Sockeye Salmon 7.7 4.9 - 16.0
Coho Salmon 9.7 3.6 - 13.2
Chum Salmon 12.2 3.4 - 48.0
Pink Salmon 13.2 3.0 - 26.0
Tagged at Tuluksak, 1962°
Chinook Salmon 7.07
Sockeye Salmon 11.16
Coho Salmon N/A
Chum Salmon 13.66
Pink Salmon 14.22

Note comparison of pesk catch indicated chinook sslmon travel time of 20 miles per day.

Tagped at Eparavak, 7 mi upstream Eek Island®

Chinook Salmon 7.7 3.3 - 19.
Sockeye Salmon 7.0 5.1 - 10

Chum Salmon 6.2 5.1 - 36.

Peak subsistence catches at seven locations Napakiak to Crooked
Creek indicate migration speed in 1962 was:

6
.6
0

£ Bethel, 19894

Chinook Salmon 16.7
Sockeye Salmon 23.0
Chum Salmon 13.6
Tagged at EekJTest Fishery, Bethe)l Tpst Fishery, and vicinitv o
Chinook Salmon 8.4 0.25 - 34

.0

Source: AYK Regional Kuskokwim Stock Separation Report No.

Source: AYK Regional Kuskokwim Stock Separation Report No.

Source: AYK Regional Kuskokwim Stock Separation Report No.

source: Pilot Inventory of the Chinook Salmon Stocks of the

. River Basin, Yukon Delta National Wildlife ‘Refuge,
Preliminary Summary

[a Ve B o -}
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Appendix B.20 Lower Kuskokwim River, District 1, commercial effort
1970 - 1990.

UNRESTRICTED RESTRICTED COHO SAIMON

YEAR MESH SEASON MESH SEASON SEASON TOTAL
1970 361 a 266 387
1971 418 216 83 422
1972 405 176 245 425
1973 456 341 411 530
1974 606 467 516 666
1975 472 540 533 737
1976 561 517 516 674
1977 563 522 572 653
1978 615 617 597 723
1979 591 617 613 685
1980 553 579 586 663
1981 b 589 613 586 679
1982 610 576 596 686
1983 544 619 577 679
1984 520 587 619 654
1985 b 598 627 654
1986 b 631 663 688
1987 b 680 694 703
1988 b c c 746

Number of Permits Landing Each Species
Chinook  Sockeye Coho Pink Chum Roe

1989 695 688 732 261 719 22 745
1990 724 722 714 526 736 1 144
Ten Year
Average 630

(1580-1989)

8 No commercial salmon season.
b No unrestricted mesh season.
¢ Fishery continued without interuption
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Appendix B.21 Middle Kuskokwim River, District 2, commercial effort
1970 - 1990.

UNRESTRICTED RESTRICTED COHO SAILMON

YEAR MESH SEASON MESH SEASON SEASON TOTAL
1970 10 a 11 18
1971 22 a a 22
1972 12 a a 12
1973 28 a a 28
1974 36 a 16 37
1975 38 a a 38
1976 55 a 11 57
1977 83 54 24 105
1978 28 a 16 43
1979 41 a 20 43
1980 37 21 12 43
1981 153 11 16 153
1982 38 50 25 ~ 60
1983 14 42 9 43
1984 15 49 32 58
1985 b 17 16 23
1986 b 21 35 43
1987 b 24 20 29
1988 b 19 21 29

Number of Permits Landing Each Specles
Chinook Sockeye GCoho Pink Chum Roe

1989 20 19 29 8 26 2 30
1990 19 19 21 13 20 O 22
Ten Yeax
Average 51

(1980-1989)

®* No commercial salmon season.
b No unrestricted mesh season.
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Appendix C.1 District 4 Quinhagak Chinook Salmon commercial catch and
eascapement age composition, 1982 -~ 1990.

Total years of life at maturity

Sample
Size 3 4 5 6 7+ Total
1982
Commercial
Male 0.0 3.6 33.3 9.4 1.3 47.6
Female 0.0 1.3 31.1 18.4 1.6 52.4
Combined 309 0.0 4.9 64.4 27.8 2.9 100.0
Commercial Catch® s} 1,083 14,236 6,145 641 22,106
1983
Commercial
Male 0.4 25.9 6.1 27.3 1.5 61.2
Female 0.0 0.1 0.8 37.0 0.9 38.8
Combined 758 0.4 26.0 6.9 64.3 2.4 100.0
Commercial Catch® 186 12,060 3,201 29,826 1,113 46,385
Escapement
Male 0.3 6.7 10.9 29.7 1.0 48.6
Female 0.0 0.2 2.4 45.8 3.0 51.4
Combined SBO 0.3 6.9 13.3 75.5 4.0 100.0
Escapement® 148 3,403 6,558 37,231 1,972 49,312
1984
Commercial
Male 0.0 12.0 $2.7 14.8 3.9 83.4
Female . 0.0 0.0 1.5 10.1 5.0 16.6
Combined 583 0.0 12.0 54.2 24.9 8.9 100.0
Commercial
CatchP 0 4,038 18,239 8,379 2,998 33,652
Escapement
Male 1.5 5.0 34.0 20.0 2.6 63.1
Female 0.0 0.0 4.3 28.5 4.1 36.9
Combined 5458 1.5 5.0 38.3 48.5 6.7 100.0
Escapement® 574 1,912 35,973 14,648 18,549 38,245

-continued-
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Total years of life at maturity

Sample
Size 3 4 5 6 7+ Total
1985
Commercial
Male 0.0 19.3 20.9 26.7 1.6 59.1
Female 0.0 0.0 2.5 28.3 0.7 40.9
Combined 569 0.0 19.3 23.4 55.0 2.3 100.0
Commercial Catch® 0 S,867 7,114 186,721 699 - 30,401
Escapement
Male 0.6 5.3 11.0 30.6 0.9 48.4
Famale 0.0 0.0 3.7 45.5 2.4 51.6
Combined 661 - 0.6 5.3 14.7 76.1 3.3 100.0
Escapement® 215 1,895 5,256 27,510 1,180 35,755
1986
Commercial
Male 2.0 6.0 43.0 16.0 4.0 71.0
Female 0.0 0.0 2.0 15.0 8.0 29.0
Combined 502 2.0 6.0 45.0 35.0 12.0 100.0
Commercial
Harvest 457 1,370 10,276 7,992 2,740 22,835
Eacapement
Male 1.5 6.0 21.2 i8.1 6.0 52.8
Female 0.0 0.0 6.5 26.6 14.1 47.2
Combined 199 1.5 6.0 27.7 44.7 20.1 100.0
Escapement® 343 1,375 6,345 10,246 4,607 22,922
1587
Commercial -
Male 0.4 26.7 17.9 36.4 1.3 82.7
Female 0.0 0.0 0.0 16.4 1.0 17.3
Combined 525 0.4 26.7 17.9 52.8 2.3 100.0
Commercial Catch 99 6,939 4,659 13,730 595 26,022
Escapement
Male 0.5 2.9 10.8 34.6 3.1 52.0
Female 0.0 0.8 3.7 39.4 3.9 48.0
Combined 0.5 3.7 14.4 74.0 7.1 100.0
Escapement® 381 44 2,944 1,974 5,823 253 11,029

—continued-
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Appendix C.1 (page 3 of 3)

Total vears of life at maturity

Sample
Size 3 4 5 6 7+ Total
1988
Commerclal
Male 0.0 19.8 24.2 12.8 3.0 59.8
Female 0.0 2.7 5.5 18.1 9.8 40.2
Combined 592 0.0 22.5 33.6 30.9 12.8 100.0
Commercial Catch 0 3,119 4,666 4,292 1,782 13,883

Eacapement samples not collected

a) Total represents number of freshwater and marine annuli, plus one.

b) Based on commercial catch samples.

c) Escapement numbers based on Kanektok River Sonar estimates.
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Appendix C.2 Kanektok River peak aerial surveys by species,

1959 - 1990=.
SPECIES

Year Chinook  Sockeye Coho Chum

1960 6,047 34,900 36,100

1961

1962 935 43,108

1963

1964

1565

1966 3,718 28,800

1967

1968 4,170 8,000 , 14,000

1969

1970 4,112 3,028 80,100

1971

1972

1973 814

1974

1975 6,018

1976 2,936 8,697

1977 5,787 6,304 32,157

1978P 19,180 44,215 229,290

1979

1980 6,172 113,931 69,325 25,950

1981° 15,900 49,175 71,840

19829 8,142 55,940

1983 8,890 2,340 9,360

1984° 12,182 30,840 46,830 48,360

1985 13,465 16,270 14,385

1586 3,643 14,949 16,790

1987 4,223 51,753 20,056 9,420

1988 11,140 30,440 20,063

1989 7,914 14,735 1,755 6,270

1990 . 2,563 32,082 2,475
AVERAGE: 7,316 29,524 34,491 38,473
OBJECTIVE: 5,000 15,000 30,500
a Peak aerial surveys are those rated fair or good

surveys obtained between 20 July and 5 August for
chinook and sockeye salmon, 20-31 July for chum
salmon, and 20 August and 5 September for coho salmon.
Some surveys which do not meet these criteria may be
referenced in this table; test are footnoted.

b Chum salmon count excluded from escapement objective
calculation due to exceptional magnitude.

c Poor survey .for chinook, sockeye, chum salmon.

a Late Survey for chinook, sockeye salmon (after 5
August) .

e Poor coho suxvey.
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Appendix C.3 Historical age composition percentage, mockeys salmon, Quinhagak commercial catch and

escapement., 1982 - 1988.

Total years of life at maturity*

———

Age Coaposition 3 4 5 6 Total
1982 Sample
Coamarciel Siza
Male 0.0 17.2 38.0 0.0 55.2
Female 0.0 13.3 31.5 0.0 44.8
Cambined 203 0.0 30.5 63.5 0.0 100.0
Commercial Catch® a 7,834 17,851 (4] 25,685
E=zcapement sockeye salmon samplee Wexe not collscted.
1983
Commercial
Male 0.0 23.0 20.9 6.0 47.9
Female 0.0 31.0 18.5 2.6 52.1
Combined 470 0.0 54.0 39.4 6.6 100.0
Coomerclel Catch® 0 5,562 4,044 677 16,2643
Escapement sockeye salmon semples were not collected.
1984
Commercial
Male 0.0 17.1 34.5 4.9 56,5
Famale 0.0 10.0 30.1 3.4 43,5
Combined S31 0.0 27.1 64.6 8.3 100.0
Commercial Catch® 0 4,677 11,149 1,432 17,258
Escapsment
Malae 0.3 22.8 36.7 1.5 61,3
Female 0.0 8.9 29.0 0.8 38.7
Comb {ned 382 0.3 3.7 65.7 2.3 100.0
Escapement® 164 17,357 35,973 1,259 54,754
1985
Commerciael
Mala 0.0 9.3 40.4 1.6 59.1
Female 0.0 11.9 35.3 1.6 40.9
Combined 569 0.0 21.2 75.6 3.2 100.0
Comuerciml Catch® 0 1,666 5,957 252 7,876
1986
Commercial
Male 0.0 11.7 39.2 0.2 51.1
Femals 0.0 9.8 3%.2 0.0 48.9
Combined 314 0.0 21.4 76.3 0.2 100.0
Commarcial Catch® 0 4,607 16,827 50 21,484
Escapement
Mals 0.0 10.1 26.6 0.0 36.7
Fomale 0.0 10.1 50.6 2.6 63.3
Combinaed 0.0 20.2 77.2 2.6 100.0
Escapement Estimate” 0 1,565 5,983 202 7,751
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Appendix C.3

(page 2 of 2)

Total years of

life at maturity*

Escapement samplea not collected.

Age Composition 3 4 5 6 Total
1986
Commexrcial
Male 0.0 11.7 39.2 0.2 51.1
Female 0.0 5.8 39.2 0.0 48.9
Combined 314 0.0 21.4 78.3 0.2 100.0
Commercial Catch® 0 4,607 16,827 50 21,484
Escapement
Male 0.0 10.1 26.6 0.0 36.7
Pemale 0.0 10.1 50.6 2.6 63.3
Conbined 0.0 20.2 77.2 2.6 100.0
Escapement Estimate® o 1,565 5,983 202 7,751
1987 Sample
Commercial Size
Male 0 20.3 ~38.6 0 58.9
Female o] 10.S 30.7 0 41.1
Combined 153 o] 30.7 69.3 0 100.0
Commercial Catch® 0 1,993 4,496 0 6,489
‘Escapement
Male 0 34.6 12.2 0 46.8
Female 0 46.8 6.5 0] 53.3
Combined 295 0 81.4 18.7 0 100.0
Eacapement® 0 8,563 1,967 0 10,520
1988
Commercial
Male 0.1 6.4 50.4 3.3 60.4
Female 0 3.8 32.8 3.0 39.6
Combined 748 0.1 10.1 83.3 6.3 100.0
Commercial Catch® 29 2,190 17,954 1,384 21,557

Kanektok River Sonar/aerjial surveys.

Preliminary data.
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Appendix C.4 Historical age composition percentage, chum selmon, Quinbsgak commercial harvest and
escapement, 1982 - 1990,

Total yenrs of life at maturity*

Age Composition 3 [ 5 6 Total
1982 Sample
Commercial Sizs
Mala 1.0 24.6 23.7 1.0 40.3
Fexmale 0.0 38.7 19.6 1.4 59.7
Combined 414 1.0 €3.3 KKK 2.4 100.0
Commercial Cateh® 333 21,108 11,104 800 33,346

Escapement samples were not collectad.

1983
Commercial
Male 0.0 24.7 16.0 0.6 4.3
Female 0.6 34.9 22.8 0.4 58.7
Coabined 482 0.6 59.6 38.8 1.0 100.0
Commercie) Catch® 139 13,762 8,959 231 23,050
Escapement.
Malse 0.0 15.5 7.6 1.0 54.1
Female 0.2 21.9 23.8 0.0 45.9
Combined 401 0.2 37.4 61.4 1.0 100.0
Eacapement® 108 20,157 33,092 539 53,895
1984
Commercial
Mala 0.2 33.8 13.4 0.0 7.4
Famala 0.0 3%.9 12,3 0.6 52.6
Comb ined 464 0.2 73.7 25.5 0.6 100.0
Commercial Catch® 101 37,162 12,858 303 50,424
Escapament
Mala 0.1 36.1 17.1 1.2 56.5
Famale 0.1 32.0 11.1 0.3 43.5
Cambined 772 0.2 70.1 28.2 1.5 100.0
Escapament® 400 140,298 56,439 3,002 200,140
1985
Commerciml
Mele 0.0 25.5 21.4 0.2 59.1
Female 0.0 27.5 25.3 0.0 40.9
Combined 458 0.0 53.0 46,7 0.2 100.0
Commarcial Catch® 1] 1,666 5,957 252 7,826
Escapement
Male 0.2 24.1 27.% 0.0 51.4
Female 0.2 25.7 22.7 0.0 48.6
Combined 440 0.4 49 .8 49.8 0.0 100.0
Escepement® 61 7,632 7,632 4] 15,325
~continued-
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. Total years of life at maturit
Aga Composition 3 4 5 é Total

1986 Sample
Commerclal Size
Mala 6.0 22.6 17.1 0.0 39.7
Femeale 0.0 41.7 18,6 0.0 60.3
Combined 314 0.0 64.3 35.7 0.0 100.0
Commercial Cstch® 0 19,100 10,600 0 29,700
Escapement
Male 0.2 27.1 28.8 0.9 57.0
Famale 0.0 23.0 19.3 0.7 43.0
Combined 431 0.2 50.1 48.1 1.6 100.0
Escapement® 38 9,422 9,046 302 18,808
1987
Coamercial
Male 0 20.7 35.3 0 56.0
Pemale 0 17 .4 26.6 0 44,0
Combined 241 0 38.1 61.9 0 100.0
Commexrcial Catchb® 0 3,267 5,290 0 8,557
Escapement
Mala [4] 14.0 32.0 2,0 48.0
Female 0 22.0 30.0 0 52.0
Combined 150 0 37.0 62.0 2.0 100.0
Escapement® (4] 4,118 5,901 223 11,132
1988
ICme:cial
Male 0.7 35,1 14.8 0.8 50.4
Famsle .5 31.0 16.9 1.2 49.6
Comb{ned 593 1.2 65.1 1.7 2.0 100.0
Commexcial Catrch® 345 19,020 9,264 591 29,220
Escapement ssmples not collectaed.
19894
Commercial
Male 0 23.4 24.2 0.4 48.0
Femala 0 26.1 244 0.6 51.1
Combined 64) 0 49.5 48.6 1.0 100.0
Compercial Cstch® 0 19,698 19,308 389 39,395

Escapsment samples not collected.

* Age claases ara a total of fresh water and marine growth.

® Aga classes basad on coemercial catch samplas.

¢ Age classes based on ascepemant semplax. Escapement estimate based on the
surveys.

4 Preliminery data.

143

Kenekxtok River Sonar/aarial



Appendix C.5

Summary of historical commercial harvest by

period, Quinhagak District, sockeye salmon,

1981~-1990.

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE this date harvest harvest harvest harvest
6/12 1 0 0 0 0.00000
6/13 2 14 151 83 0.00084
6/14 1 384 384 384 0.00130
6/15 2 89 134 112 0.00246
6/16 3 0 277 142 0.00521
6/17 1 1119 1119 1119 0.00956
6/18 4 355 468 430 0.02190
6/19 2 171 741 4586 0.02630
6/20 2 111 367 239 0.02941
6/21 3 " 1039 2141 1505 0.04673
6/22 2 379 746 563 0.06042
6/23 3 343 1741 1152 0.07861
6/24 2 638 1595 1117 0.09292
6/25 4 732 1667 1333 0.12856
6/26 2 1717 2300 2009 0.14763
6/27 2 461 543 502 0.15878
6/28 3 1908 2413 2096 0.18880
6/29 1 0 0 0 0.18880
6/30 3 1360 2601 2019 0.23207
7/1 1 975 975 975 0.24444
7/2 5 1242 5654 2754 0.29048
7/3 3 2244 3604 3013 0.35737
7/4 2 627 1201 914 0.37873
7/5 5 1157 6464 2932 0.42402
7/6 1 1126 1126 1126 0.43053
7/7 5 1211 8326 3790 0.49349
7/8 2 1289 2453 1871 0.52123
7/9 4 1532 7313 3598 0.56517
7/10 2 2229 2786 2508 0.5889¢
7/11 5 1901 7672 3513 0.67501
7/12 2 1468 1601 1535 0.68837
7/13 3 1842 107585 4958 0.72507
7/14 5 878 3465 2102 0.78122
7/15 2 1240 3099 2170 0.81489
7/16 3 564 8537 3465 0.83339
7/17 2 937 1502 1220 0.84581
7/18 4 657 1454 1032 0.87261
7/19 2 866 12850 6858 0.89134
7/20 2 477 1722 1100 0.90406
7/2% 4 477 989 739 0.91737
7/22 2 799 1312 1056 0.93274
7/23 3 328 4361 1683 0.594132
7/24 2 215 907 561 0.94761

—continued-
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DATE
7/25
7/26
7/27
7/28
7/29

- 7/30
7/31
8/1
8/2
8/3
8/4
8/5
8/6
8/7
8/8
8/9
8/10
8/11
8/12
8/13
8/14
8/15
8/16
8/17
8/18
8/19
8/20
8/21
8/22
8/23
8/24
8/25
8/26
-8/27
8/28
8/29
8/30
8/31
9/1
9/2
9/3
9/4
9/5
9/6
9/7
9/8

No. Years
w/ fishing

period on Minimum
this date harvest

0

0

0
102
126
19
97
42
38
30
3

W
O o O\

P
OO

WaEN_EWWLWERELENDLOGELSEDLDDDLELNAOEDWUALODMDANDORWANDMUIDNDWWEOGF N

OCOO0COO0OO0OO0O0O0OOHHOQOCOOKROREFEFOWNOGOFHONREOR O

Maximum
harvest

2681
0
2096
102
429
1516
210
757
94
408
93
293
254
240
198
34
77
28
103
89
44
42
39
71
36
19
42
23
32
51
16
28
14
30
7

7

0
20
8
14
1
18
16
1

5

3

Average
harves

848
0
476
102
256
549
154
228
66
167
55
124
99
135
54
20
42
20
54
30
21
29
13
25
16
9
20
8
11
15
6
10

b
ou;

HFEREOFHFODWRO LW

Cumulative

proportion

harvest
0.85447
0.95447
0.96154
0.961594
0.96663
0.96899
0.97057
0.97444
0.97505
0.98012
0.98085
0.98430
0.98736
0.98890
0.98974
0.98993
0.99177
0.99203
0.99341
0.99401
0.99436
0.998513
0.588527
0.99649
0.99666
0.99703
0.99726
0.99750
0.99786
0.99798
0.99811
0.99843
0.99857
0.99865
0.59877
0.99889
0.99889
0.99926
0.99931
0.99554
0.993855
0.99986
0.99993
0.99995
0.999357
1.00000
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Appendix C.6 Summary of historical commercial harvest by period,
Quinhagak District, chum salmon, 1981-1990.

No. Years

w/ fishing Cumulative
period on Minimum Maximum Average proportion
Date this date harvest harvest harvest harvest
6/12 : 1 0 0 0 0.00000
€/13 2 84 1092 588 0.00456
6/14 0 0 0 0 0.00456
6/15 2 1008 1122 1065 0.00982
6/16 3 0 847 545 0.01683
6/17 1 1556 1556 1556 0.02201
6/18 3 1162 2611 1861 0.04653
6/19 2 1198 1913 1556 0.05641
6/20 2 746 968 857 0.06451
6/21 2 2278 4471 3375 0.08185
6/22 2 1051 2177 1614 0.10013
6/23 3 1103 3226 2034 0.12251
6/24 2 1403 3228 2316 0.14476
6/25 3 1711 . 5417 3578 " 0.18642
6/26 2 1529 4329 29295 0.20693
6/27 2 1855 1874 1865 0.22605
6/28 3 2458 54495 4203 0.26533
6/29 1 0 0 0 0.26533
6/30 3 2066 4503 3610 0.32042
7/1 1 2131 2131 2131 0.33202
7/2 4 1972 6034 3961 0.37567
7/3 3 1788 3743 2497 0.42015
7/4 2 2333 3155 2744 0.44855
7/5 4 1820 6778 3667 0.49239
7/6 1 2953 2953 2953 0.49854
7/7 4 2939 4016 3433 0.54885
7/8 2 3231 3672 3452 0.58040
7/9 3 3830 7408 5616 0.62095
7/10 2 4022 4774 4398 0.64946
7/11 4 2552 4567 3256 0.69887
7/12 2 3211 3742 3477 0.72039
7/13 2 4270 7438 5854 0.74530
7/14 5 732 3080 1922 0.78313
7/15 2 2796 10756 6776 0.82075
7/16 2 1784 2193 1988 0.83199
7/17 2 2326 3218 2772 0.84740
7/18 4 1310 4343 2771 0.88448
7/19 1 2339 2339 2339 0.89227
7/20 2 2256 3934 3095 0.90544
7/21 4 1143 15941 1573 0.92653
7/22 2 1668 2219 19544 0.94068
7/23 2 791 1316 1054 0.94621
7/24 2 499 1280 890 0.95029
7/25 3 0 1397 737 0.95646
-continued-
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Appendix C.6

(page 2 of 2)

Date

No. Years

w/ fishing

period on
this date

7/26
7/27
7/28
7/29
7/30
7/31
8/1
8/2
8/3
8/4
8/5
8/6
8/7
8/8
8/9
8/10
8/11
8/12
8/13
8/14
8/15
8/16
8/17
8/18
8/19
8/20
8/21
8/22
8/23
8/24
8/25
8/26
8/27
8/28
8/29
8/30
8/31
9/1
95/2
9/3
9/4
9/5
9/6
9/7
9/8

WENDWWAELLNMNOMDLWWAMAEMAMWRRELEWORWOWEWRAWLADON S WQUINDSEWNDWEOPE

Minimum
harvest

0

0
333
353
173
5
246
153
110
4
98
52
101
0
11
16
4
15

=
wWN

COCOO0O0COO0OO0O0OONOCOOCOWHENWUINDNDNOGO

Maximum
harvest

0
677
333
797
232
191
429
185
580
134
357
285
114
132

33
108
37
53
53
37
53
23
50
9
15
14
11
18
10

[
ONOUVMWONNOKWEAENOWUN
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Average

arvest

3]
384
333
542
203
128
299
169
259
85
224
136
108
57
22
66
23
40
21
25
28
11
21
8

[
o

OO AOWRARNWRLULEDIWOIY

Cumulative
proportion
harvest

0.95646
0.96269
0.96380
0.96909
0.97024
0.97119
0.97613
0.97716
0.98308
0.98387
0.98736
0.99184
0.99236
0.99322
0.991335
0.99551
0.99574
0.99636
0.99676
0.95700
0.99740
0.99755
0.99825
0.99834
0.99862
0.99871
0.99887
0.95%9902
0.59911
0.99921
0.99927
0.59942
0.99944
0.99951
0.99954
0.99954
0.99969
0.99970
0.99980
0.59980
0.59997
0.99999
0.59999
1.00000
1.00000



Appendix C.7 Quinhagak District commercial salmon harvest, 1960-1390.

Year Chinook Sockeye Coho Pink Chum Total
1960 0 5,649 3,000 0 0 8,649
1961 4,328 2,308 46 90 18,864 25,636
1962 5,526 10,313 0 4,340 45,707 65,886
1963 6,555 0 0 0 0 6,555
1964 4,081 13,422 379 939 707 19,528
1965 2,876 1,886 0 0 4,242 9,104
1966 278 1,030 0 268 2,610 4,186
1967 0 652 1,926 0 8,087 10,665
1968 8,879 5,884 21,511 75,818 19,497 131,589
1969 16,802 3,784 15,077 953 38,206 74,822
1970 18,269 5,393 16,850 15,195 46,556 102,263
1971 4,185 3,118 2,982 13 30,208 40,506
1972 15,880 3,286 376 1,878 17,247 38,667
1873 14,993 2,783 16,515 277 19,680 54,248 -
1974 8,704 19,510 10,979 43,642 15,298 98,133
1975 3,928 8,584 10,742 486 35,233 58,973
1976 14,110 6,090 13,777 31,412 43,659 109,048
1977 19,090 5,519 9,028 202 43,707 77,546
1978 12,335 7,589 20,114 47,033 24,798 111,869
1979 11,144 18,828 47,525 295 25,995 103,787
1980 10,387 13,221 62,610 21,671 65,984 173,873
1981 24,524 17,292 47,557 160 53,334 142,867
1982 22,106 25,685 73,652 11,838 33,346 166,627
1983 46,385 10,263 32,442 168 23,090 112,348
1984 33,652 17,258 135,342 16,249 50,424 252,925
1985 30,401 7,876 29,992 28 20,418 88,715
1986 22,835 21,484 57,544 8,700 29,700 140,263
1987 26,022 6,483 50,070 66 8,557 91,204
1988 13,872 21,534 68,591 21,258 29,183 154,438
1989 20,820 20,582 44,607 273 39,395 125,677
1990% 27,644 83,681 26,926 12,056 47,717 198,024
Ten Year
Average 25,100 16,168 60,240 18,354> 35,343 144,894

(1980-1989)

]
b

Preliminary catch numbers.
Even years only.
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Appendix C.8 Summary of historical commercial harvest by period,
Quinhagak District, chinook salmon, 1981-1990.

No. Years

w/ fishing Cumulative

period on Minimum Maximum _ Average proportion
Date this date harvest harvest harvest harvest
6/12 1 0 0 o] 0.00000
6/13 2 1716 7720 4718 0.03223
6/14 0 o] 0 0 0.03223
6/15 2 2948 3415 3182 0.06381
6/16 3 (4] 7835 3005 0.09201
6/17 1 3527 3527 3527 0.10974
6/18 3 6694 115997 8768 0.21219
6/19 2 3525 5801 4663 0.25923
6/20 2 803 6617 3710 0.28984
6/21 2 4268 5458 4863 0.32931
6/22 2 4002 10586 7294 0.39265
6/23 3 2039 11652 6656 0.46198
6/24 2 5406 6698 6052 0.51363
6/25 3 3719 4539 4123 0.56344
6/26 2 1703 1741 1722 0.58101
6/217 2 3795 9711 6753 0.61815
6/28 3 1438 4089 2937 0.66894
6/29 1 o 0 0 0.66894
6/30 3 690 4496 2124 0.70009
7/1 1 3752 3752 3752 0.71380
7/2 4 1204 1902 1713 0.74966
7/3 3 2018 2771 2369 0.78417
7/4 2 2727 4068 3398 0.80557
7/8 4 850 2710 1360 0.83517
7/6 1 996 996 996 0.83968
2/7 4 960 1566 1319 0.86242
7/8 2 918 2407 1663 0.87856
7/9 3 739 1259 963 0.85054
7/10 2 646 736 691 0.89757
7/11 4 621 1545 1160 0.91518
7/12 2 450 687 569 0.92103
7/13 2 639 1011 825 0.92727
7/14 5 220 1351 651 0.94184
7/15 2 1236 1306 1271 0.95221
7/16 2 441 533 487 0.95638§
7/17 2 222 290 256 0.95874
7/18 4 202 84s 438 0.96524
7/19 1 390 3%0 330 0.96720
7/20 2 412 490 451 0.97078
7/21 4 131 248 186 0.97506
7/22 2 211 629 420 0.97752
7/23 2 88 324 206 0.97903
7/24 2 83 187 135 0.98032
7/25 3 0 379 171 0.98266

—Continued-
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Appendix C.8

(page 2 of 2)

No. Years
w/ fishing Cumulative
period on Minimum  Maximum Average proportion
Date this date harvest  harvest harvest harvest
7/26 1 0 0 0 0.98266
7/27 5 0 194 95 0.98472
7/28 1 56 56 56 0.98500
7/29 3 103 116 108 0.98661
7/30 2 73 104 89 0.98737
7/31 3 0 46 29 0.98780
8/1 4 54 153 92 0.98916
8/2 2 45 53 49 0.98967
8/3 5 40 160 80 0.99133
8/4 3 0 30 19 0.99162
8/5 4 40 141 74 0.99275
8/6 4 25 78 42 0.99346
8/7 2 27 43 35 0.99380
8/8 5 0 71 28 0.99456
8/9 2 6 22 14 0.99471
. 8/10 5 19 125 58 0.99576
8/11 3 6 15 10 0.99591
8/12 4 24 74 47 0.99673
8/13 4 0 36 15 0.99695
8/14 3 6 29 16 0.99716
8/15 4 8 43 29 0.99769
8/16 3 1 10 6 0.99776
8/17 5 2 66 24 0.99823
8/18 3 9 10 10 0.99838
8/19 5 3 51 19 0.99875
8/20 3 6 10 7 0.99884
8/21 4 4 13 7 0.99897
8/22 4 3 33 13 0.99918
8/23 3 1 5 4 0.99923
8/24 4 3 14 7 0.99936
8/25 4 1 16 7 0.99946
8/26 4 5 17 9 0.99966
8/27 3 3 4 3 0.99971
8/28 3 3 8 5 0.99977
8/29 4 1 7 4 0.99984
8/30 2 0 1 1 0.99984
8/31 4 0 3 2 0.99988
9/1 4 0 10 3 0.99991
9,2 4 o 4 2 0.99993
9/3 3 0 2 1 0.99995
9/4 3 2 2 2 0.99997
§/5 4 0 2 1 1.00000
9/6 2 0 1 1 1.00000
9/7 4 0 0 0 1.00000
9/8 3 0 0 0 1.00000

150



Appendix C.9 Quinhagak District commercial effort 1970-1990.

YEAR EFFORT®
1970 88
1971 61
1972 , 107 .
1973 109
1974 196
1975 127
1976 181
1977 258
1978 200
1979 206
1980 169
1981 186
1982 117
1983 226 .
1984 263
1985 300
1986 - 324
1987 310
1988 288
1989 . 227
1990 390
TEN YEAR AVERAGE 241

(1980-1989)

a Permits that made at least one delivery during that year.
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Appendix C.10 Summary of historical commercial harvest by
period, OQuinhagak District, coho salmon,

1979-1990.

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
Date this date harvest harvest harvest harvest
6/30 4 0 2 1 0.00000
7/1 1 0 0 0 0.00000
7/2 7 0 1 0 0.00000
7/3 3 0 0 0 0.00000
7/4 4 ¢} 0 0 0.00000
7/5 5 0 0 0 0.00000
7/6 2 0 (o] 0 0.00000
7/7 6 0 0 0 0.00000
7/8 2 0 0 0 0.00000
7/9 6 4] 4 1 0.00001
7/10 2 (4] 5 3 0.00002
7/11 7 0 9 2 0.00002
7/12 2 0 2 1 0.00003
7/13 4 0 7 2 0.00003
7/14 6 0 2 1 0.00004
7/15 2 0 18 9 0.00010
7/16 5 (] 39 13 0.00015
7/17 2 4 14 9 0.00018
7/18 6 0 234 S0 0.00042
7/19 2 11 88 88 0.00054
7/20 3 3 787 267 0.00114
7/21 5 0 366 126 0.00216
7/22 2 1 12 7 0.00220
7/23 5 0 1386 440 0.00376
7/24 2 47 63 55 0.00400
7/25 6 0 3482 842 0.00741
7/26 1 0 0 0 0.00741
7/27 7 0 5512 1053 0.01257
7/28 2 352 1214 783 0.01478
7/29 3 152 565 376 0.01694
7/30 5 0 3079 1603 0.02275
7/31 3 146 925 428 0.02553
8/1 7 0 5680 1674 0.03652
8/2 2 962 2806 1884 0.0424595
8/3 7 592 5390 2149 0.05635
8/4 3 190 1755 936 0.06200
8/5 5 934 4517 2397 0.08610
8/6 7 2068 8436 4458 0.11756
8/7 2 693 8188 4441 0.13737
8/8 7 0 19215 6322 0.17635
8/9 2 5295 5676 5486 0.19593
8/10 6 2429 9428 5566 0.24609
8/11 4 3863 10076 7029 0.29429

-continued-
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Appendix C.10

(page 2 of 2)

Date
8/12
8/13
8/14
8/15
8/16
8/17
8/18
8/19
8/20
8/21
8/22
8/23
8/24
8/25
8/26
8/27
8/28
8/29
8/30
8/31
9/1

9/2

9/3

9/4

95/5

9/6

9/7

9/8

No. Years
w/ fishing
period on  Minimum

this date harvest

2857
1561
1671
1603
1403
2008
1008
2532
3958
2110
1972
2400
1708
115
1419
1431
1514
0
1054
1524
1407
535
600
1177
0
850
0

0

NUONNWRSADDBUINYSWOAROODLAEAARAUIUIO S G WNS

Maximum
harvest
3894
10961
3543
15733
4643
9785
9776
5019
8728
3662
5231
5873
8673
6095
4825
5975
3737
3623
9431
3382
2365
4065
2717
2058
3799
1158
1798
1262

153

Average
arvest

3287
5464
2784
8426
2556
4610
7817
3884
6199
2946
4008
3605
4029
4068
3878
3902
2668
2889
5243
2488
1901
2196
1589
1675
1382
1054

692

631

Cumulative
proportion
harvest
0.32757
0.36573
0.38788
0.44897
0.46999
0.50735
0.56151
0.60693
0.64021
.66837
.70305
.72488
.75269
.79122
.82158
0.84478
0.86319
0.89028
0.90659
0.92287
0.93951
0.95790
0.96422
0.97605
0.98606
0.99144
0.99611
1.00000
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Appendix D.1

Peak aerial survey results, Goodnews River,

1980 - 1990.

155

Goodnews River Middle Fork

Year Species Goodnews Lake River & Lakes Total
1980 Chinook 1,228 1,164 2,392
Sockeye 41,576 18,596 60,172
Chum 1,975 3,782 5,757

1981 Chinook s a e
Sockeye e a a

Chum a e 4
1982 Chinook 1,990 1,546 3,536
Sockeye 19,160 2,327 21,487
Chum 9,700 6,300 16,000
1983 Chinook 2,600 2,500 5,241
Sockeye 9,650 5,800 15,600

Chum a s s
" 1984 Chinook 3,235 2,020 5,261
Sockeye 9,240 12,897 22,137
Chum 17,250 9,172 27,347
1985 Chinook 3,535 2,050 5,585
Sockeye 2,843 2,710 5,553
Chumn 4,415 3,593 8,008
1986 Chinook 1,068 1,249 2,317
Sockeye 8,960 16,990 25,950
Chum 11,850 4,400 16,250
1987 Chinook 2,234 1,598 3,870
Sockeye 19,786 ’ 9,033 28,819
Chum 12,103 2,805 15,588
1988 Chinook 637 1,024 1,661
Sockeye 5,880 5,831 11,711
Chum 3,846 5,814 9,660
1989 Chinook 8 1,277 1,285
Sockeye 30,764 . 1,145 31,909

Chum 8 2,922 2,922
1990 Chinook 0 38 38
Sockeye 22,100 1,092 23,192

Chum 8 311 311

—continued-



Appendix D.1 (page 2 of 2)

Goodnews River Middle Fork
8pecies Goodnews Lake River & Lakes Total
Escapement Chinook 1,600 800 2,400
Objective® Sockeye 15,000 5,000 20,000
Chum 17,000 4,000 21,000

Information not available.

Escapement objectives are preliminary and are subject to change
as additional data becomes available. Escapement objectives are
based on aerial index counts which do not represent total
escapement, but do reflect annual spawner abundance trends when
made using standard survey methods under acceptable survey
conditions.



Appendix D,2 Bistoricsl ege composition parcentage, chinook salmon, Goodnews Bay commercial catch
and escapement 1982 - 1989.

Totm)l years of life at maturity*

Age Composition 3 4 3 (3 7+ Total
1982 Sompla
Commercial S428
Male 0.0 5.6 37.4 11.2 0.0 54.2
Femnls 0.0 2.8 29.9 13.1 0.0 45.8
Coabined 107 0.0 8.4 67.3 24 .3 0.0 100.0
Commercial Catch® 0 796 6,377 2,303 0 9,476
Escapement samples ware not collected.
1963
Commexcial
Mole 0.0 14.4 7.6 25.3 1.1 4B.4
Fomale 0.0 0.2 0.6 48.8 2.0 51.6
Combined 655 0.0 14.6 8.2 741 3.1 100.0
Commercial Catch® b} 2,061 1,156 10,461 438 14,117
Escapement =
Male 0.0 0.0 9.4 39.5 2.9 51.8
Female 0.0 0.0 2.2 446 1.4 4B8.2
Combined 139 0.0 0.0 11.6 84.1 4.3 100.0
Escapament® 0 0 1,670 12,109 619 14,3%8
1984
Coumexc{al
Mnle 0.2 7.6 32.4 22.4 5.4 €8.0
Pemala 0.0 0.0 2.8 22.0 7.2 32.0
Combined 500 0.2 7.6 35.2 LY 12.6 100.0
Cammercial Catch® 1 655 3,031 3,824 1,085 8,612
Escapemant
Male 0.0 4.5 22.6 20.7 3.6 5).4
Pemsle 0.0 0.0 4.5 39.6 4.5 48.6
Combined 11 0.0 4.5 27.1 &£0.3 8.1 100.0
Escapement® 0 393 2,369 5,272 709 8,743
1985
Coamercial
Male 0.2 18.2 7.5 30.8 2.4 59.1
Femsale 0.0 10.0 4.5 25.2 1.1 40.9%
Combined 532 0.2 26.2 12.0 56.0 3.6 100.0
Coamexcinl Catch® 12 1,634 693 3,244 208 5,793
Escapement
Male c.0 0.0 0.0 21.0 5.3 59.1
Female 0.0 0.0 0.0 73.7 0.0 40.9
Cambined 19 0.0 0.0 0.0 94.7 5.3 100.0
Escapement 0 0 0 7,556 423 7,979
~continued-
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Appendix D.2

(page 2 of 2)

Total vears of life at maturity*

Age Comporition 3 4 5 6 7+ Totai
1986 Sample
Coamercial Size
Malae 0.0 17.0 49.0 16.0 4.0 86.0
Pamale 0.0 0.0 2.0 19.0 8.0 29.0
Combiped 363 0.0 17.0 51.0 35.0 12.0 115.0
Commexcial Catch® 0 463 1,389 953 327 2,723
1987
Commercial
Mele 0 12.9 19.2 15.5 0 47.6
Pemsle (] 3.0 12.5 34.3 2.6 52.4
Combined 273 0 15.9 31.7 49.8 2.6 100.0
Commercial Catch® 0 533 1,065 1,672 87 3,357
Escapement
Mala a 12.8 7.7 25.6 0 66.2
Female 0 5.1 17.9 23.1 7.7 53.8
Combinad 39 0 17.9 25.6 487 7.7 100.0
Escapement® 0 406 581 1,106 175 2,272
1988
Commercial
Male 0 18.7 16.2 15.2 2.5 52.6
Femsale 0 8.0 8.4 27.8 3.4 47.4
Coabinad 475 0 26.7 24.6 42.7 5.9 100.0
Commexrcia) Catch® 1,327 1,223 2,12} 293 [1] 4,964
Escapement
Male 0 2.1 12.8 35.1 8.5 58.5
Female 0 0 10.% 22.3 8.5 41.5
Combined 94 0 2.1 23.4 57.4 17.0 100.0
Escepemente 0 114 1,268 3,110 921 5,419
1989
Commarcial
Hale 0 7.2 24.4 24 .4 2.0 58.0
Female 0 2.4 15.2 22.0 2.4 42.0
Combined 250 0 9.6 39.6 46 4 b4 100.0
Commercial Catch® M) 285 1,175 1,376 131 2,966
Escapement .
Male 6.3 a 15.6 28.1 3.1 53.1
Femala 0 1] 6.3 34.4 6.3 46.9
Combined 6.3 (] 21.9 62.5 9.4 100.0
Escepement® 182 0 633 1,806 271 2,891
* Tota) years of life is total number of yeara spent in fresh watar and marine.
® Allocstions by age class based on commercial catch zamples.
€ Ags class 1z based on escapement samplss. Escapement estimate based om the
d

Preliminary data.
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Appendix .3 Historical estimated run size and commercial exploitation rate, Goodnews River,
1981-1990.

Migdle Fork Goodnews Goodnews
Middle Aerisl Survey Goodnews Bay Goodnews Bay
Fork Count as 8 River Subsistence Bay Total Run Exploitation?
Tower Percentege of - Escapement RBrvest Conmercial Size Percentage of
Year Species [Estimate Tower Estimate Estimate Estimate Harvest Estimate Run Size
1981 Chinook 3,688 - 1,409 7,190 - -
Sockeye 49,108 - 3,511¢ 40,273 - -
Chum 21,827 - - 13,642 - .
1982° Chinook 1,395 - 1,236 9,476 - .
Sockeye 56,255 - 2,754C 38,877 - .
Chum 6,767 - 13,829 - -
1983 Chinook 6,027 36X 16,741 1,066 14,117 31,924 4TX
Sockeye 25,816 22% 117,345 1,518¢ 11,716 130,579 10%
Chumn 15,548 - - - 6,766 - -
1984 Chinook 3,260 5% 9,314 629 8,612 18,555 49X
Sockeye 32,053 27 118,714 964 15,474 135,152 12%
Chum 19,003 35% 54,2%4 189 14,340 48,823 21%
1985  Chinook 2,831 70X 4,044 426 5,793 10,262 39%
Sockeye 24,1314 19% 219,372 704 6,658 226,774 ™
Chum 10,367 32X 32,396 348 4,784 37,528 13%
1986 Chinook 2,083 STX 3,654 555 2,723 &§,932 47X
Sockeye 51,069 28% 182,389 942 22,608 205,939 88%
Chum 14,765 38x% 38,855 191 10,355 49,401 21%
1987 Chinook 2,274 100% 2,274 816 3,357 6,447 64%
Sockeye 28,874 85% 33,965 955 27,758 62,678 46%
Chum 17,519 58X 30,205 578 20,381 51,164 40%
1988 Chinook 2,72 39% 6,953 310 4,964 12,227 43%
: Sockeye 15,799 30% 52,663 1,065 36,368 90,096 41X
Chum 20,799 21% 99,042 448 33,059 132,549 25%
1989 Chinoaok 1,915 67X 2,858 487 2,966 6,291 54X
Sockeye 21,186 60X 35,310 869 19,299 55,478 36X
Chum 10,380 28% 37,071 760 13,622 51,453 28%
1990  Chinook 3,636 - . B59 3,303 - -
Sockeye 31,679 - - 1,045 35,823 - -
Chum 6,610 - - 487 13,194 - -

fcommercial and subsistence exploitation

b Incomptete aerial survey results
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Bppendix D.4. Historical age composition percentage, sockeye sBalmon,
Goodnews Bay commercial catch and escapement, 1982 - 1989.

Total vears of life at maturity*®
5 6

Age Composition 3 4 Total
1982 Sample .
Commercial Size
Male 0.0 3.9 43.1 10.8 57.8
Female 0.0 1.0 36.3 4.9 42.2
Combined 102 0.0 4.9 79.4 15.7 100.0
Commercial Catch® 0 1,905 30,868 6,104 38,877
Escapement samples were not collected.
1983
Commercial
Male 0.0 19.0 31.3 4.2 54.5
Female 0.0 20.0 22.3 3.2 4S.5
Combined 404 0.0 39.0 53.6 7.4 100.0
Commercial Catch® o] 4,569 6,280 867 11,716
Escapement
Male 0.0 72.2 11.1 0.0 83.13
Female 0.0 5.6 11.1 0.0 16.7
Combined 0.0 77.8 22.2 0.0 100.0
Escapement® 18 0 54,425 15,530 0 69,955
1984
Commercial
Male 0.0 14.8 45.1 2.2 62.1
Female . 0.0 6.2 31.0 0.7 37.9
Combined 549 21.0 97.1 79.0 2.9 100.0
Commercial Catch® 3,250 15,025 12,224 449 15,474
Escapement
Male 0.0 23.4 27.7 0.0 51.1
Female 0.0 21.3 27.6 0.0 48.9
Combined 47 0.0 44.7 55.3 0.0 100.0
Escapement” 0 30,044 37,169 0 67,213
1985
Commercial
Male 0.0 10.7 43.6 0.0 59.1
Female 0.0 13.5 32.2 0.0 40.9
Combined 488 0.0 24.2 75.8 0.0 100.0
Commercial Catch® 0 1,621 5,077 0 6,698
Eacapament :
Male 0.0 17.7 47.0 0.0 64.7
Female 0.0 29.4 5.9 0.0 35.3
Combined 17 0.0 47.1 52.9 0.0 100.0
Escapement” 0 23,777 26,704 0 50,481
-continued-
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Total vears of life at maturity"

Age Composition 3 4 S 6 Total
1986 Ssample )
Commercial Size
Male 0.0 5.1 49.8 0.0 54.9
Female 0.0 3.5 41.6 0.0 45.1
Combined 488 0.0 8.5 91.5 0.0 100.0
Commercial Catch® 0 2,146 22,966 0 25,112
Escapement
Male 0.0 5.5 54.9 0.0 60.4
Female 1.1 2.2 36.3 0.0 39.6
Combined 91 1.1 7.7 91.2 0.0 100.0
Escapement® 1,026 7,179 85,024 0 93,228
1987
commercial
Male 0.0 4.0 45.5 0.0 49.5
Female 0.0 2.9 47.6 0.0 50.5
Combined 546 0.0 6.9 93.0 0.0 100.0
Commercial Catch® 0 1,932 25,826 o} 27,758
Escapement
Male 0.0 4.0 46.6 2.4 53.0
Female 0.0 6.1 39.3 1.6 47.0
Combined 578 0.0 10.1 ’ 85.9 4.0 100.0
Escapement® 0 2,918 24,800 1,154 28,871
1988
Commercial
Male 0.1 3.8 51.8 3.0 0.1 8.5
Female 0.0 0.7 37.9 2.9 0.0 41.5
Combined 738 0.1 4.2 89.7 5.9 0.1 100.0
Commercial Catch® 36 1,527 32,623 2,146 36 36,368
Escapement
Male 0.0 5.1 36.0 1.0 0.0 42.1
Female 0.0 8.0 48.0 1.9 0.0 57.9
Combined 315 0.0 13.1 84.0 2.9 0.0 100.0
Escapement® 0 5,019 32,188 1,112 0 38,319
~cont inued-
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Total vears of life at maturity*
6

Age Composition 3 4 5 7 Total
19894 Sample
Commercial Size
Male . .2 6.6 46.8 1.8 0 65.3
Female 0 3.8 38.5 2.1 0 44.6
Combined 579 .2 10.4 85.7 3.9 0 100.0
Commercial Catch 33 2,000 16,532 734 0 19,299
Escapement
Male 0 0 53.9 10.3 0 64.1
Female 0 0 30.8 5.1 0 35.9
Combined o] 0 84.7 15.4 0 100.0
Eécapement 39 0 0 30,048 5,463 0 35,476

Age classes are a total of fresh water and marine growth.

Rge classes based on commercial catch samples.

Rge classes based on escapement samples. Escapement estimate based on the
Goodnews River counting tower.

Preliminary data.
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Appendix D.5

Goodnews Bay Districc commercial salmon harvest,
1968 - 1990.

YEAR
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990°

Ten year
Average
(1980-1989)

CHINOOK SOCKEYE

COHO PINK CHUM TOTAL
5,458 5,458
3,978 6,256 11,631 298 5,006 27,169
7,163 7,144 6,794 12,183 12,346 45,630
477 330 1,771 0 301 2,879
264 924 925 66 1,331 3,510
3,543 2,072 5,017 324 15,781 26,737
3,302 9,357 21,340 16,373 8,942 59,314
2,156 9,098 17,889 419 5,904 35,466
4,417 5,575 9,852 8,453 10,354 38,651
3,336 3,723 13,335 29 6,531 26,954
5,218 5,412 13,764 9,103 8,590 42,087
3,206 19,581 42,098 201 9,298 74,382
2,331 28,632 43,256 7,832 11,748 93,799
7,190 40,273 19,749 11 13,642 BO0,865
9,476 38,877 46,683 4,673 13,829 113,538
14,117 11,716 19,660 0 6,766 52,259
8,612 15,474 71,176 4,711 14,340 114,313
5,793 6,698 16,498 .8 4,784 33,781
2,723 25,112 19,378 4,447 10,355 62,015
3,357 27,758 29,057 54 20,381 80,607
4,964 36,368 30,832 5,509 33,059 110,732
2,966 19,299 31,849 82 13,622 67,818
3,303 35,823 7,804 629 13,194 60,753
6,153 25,021 32,814 5,560 16,584 80,289

a
b

Preliminary catch numbers.
Even years only.
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Appendix D.6 Average cumulative estimated escapement and
proportion by day for chinook, sockeye and chum
salmon, Goodnews River counting tower, 1981-1990.%

Chinook Sockeye Chum

Avg. Cumulative Avg. Cumulative Avg. Cumulative

Date Number Percent Number Percent Number Percent
6/11 0 0.0001 0 0.0000 0 0.0000
6/12 0 0.0001 0] 0.0000 0 0.0000
6/13 0 0.0001 0 0.0000 0 0.0000
6/14 0 0.0000 0 0.0000 0 0.0000
6/1S 0 0.0000 10 0.0003 0 0.0000
6/16 0 0.0000 11 0.0003 (4] 0.0000
6/17 1 0.0003 14 0.0004 0 0.0000
6/18 1 0.0003 22 0.0007 0 0.0000
6/19 3 0.0009 53 0.0017 0 0.0000
6/20 6 0.0019 75 0.0024 0 0.0000
6/21 14 0.0044 157 0.0050 1 0.0000
6/22 18 0.0058 269 0.0085 3 0.0002
6/23 36 0.0118 554 0.0175 4 0.0003
6/24 56 0.0183 1061 0.0335 18 0.0012
6/25 26 0.0310 1840 0.0581 82 0.0054
6/26 137 0.0443 2554 0.0807 150 0.0098
- 6/27 209 0.0678 3873 0.1224 270 0.0177
6/28 267 0.0866 4836 0.1528 327 0.0214
6/29 330 0.1072 5794 0.1830 412 0.0270
6/30 409 0.1328 6690 0.2113 544 0.0356
7/1 512 0.16862 7867 0.2485 785 0.0514
7/2 594 0.1929 9091 0.2872 978 0.0640
7/3 670 0.2173 10161 0.3210 1219 0.0798
7/4 760 0.2465 11585 0.3660 1522 0.0996
7/5 876 0.2843 13387 0.4229 1868 0.1223
7/6 966 0.3134 14933 0.4717 2158 0.1413
7/7 1096 0.3557 16468 0.5202 2472 0.1618
7/8 1190 0.3861 18103 0.5719 2783 0.1822
7/9 1291 0.4190 18901 0.6287 3321 0.2174
7/10 1417 0.459%8 21392 0.6759 3975 0.2602
7/11 1560 0.5060 22931 0.7245 4645 0.3041
7/12 1685 0.5466 24184 0.7640 5393 0.3531
7/13 1805 0.5856 25279 0.7986 6044 0.3956
7/14 1924 0.6243 26263 0.8297 " 6705 0.4389
7/15 2051 0.6655 27160 0.8581 7504 0.4912
7/16 2168 0.7035 27978 0.8839 8435 0.5522
7/17 2290 0.7432 28591 0.9033 9233 0.6044
7/18 2392 0.7763 29198 0.9225 89874 0.6464
7/19 2476 0.8034 29710 0.9386 10341 0.6770
7/20 2554 0.8286 30188 0.9538 10927 0.7153
7/21 2628 0.8528 30546 0.9650 11474 0.7511
7/22 2709 0.8790 30844 0.9745 12106 0.7925
7/23 2781 0.902% 31035 0.9805 12718 0.8325
7/24 2849 0.9246 31200 0.9857 13199 0.8640

~Continued-
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Chinook Sockeye . Chum
Avg. Cumulative Avg. Cumulative Avg. Cumulative
Date Number Percent Number Percent Number Percent
7/25 2587 0.8396 28160 0.8897 12102 0.7922
7/26 2636 0.8552 28239 0.8922 12498 0.8181
7/27 2662 0.8639 28309 0.8944 12793 0.8375
7/28 2688 0.8724 28364 0.8961 13169 0.8621
7/29 2712 0.8802 28401 0.8973 13368 0.8751
7/30 2734 0.8871 28434 0.8983 13499 0.8837
7/31 2745 0.8909 28452 0.8989 13598 0.8%00
8/1 3060 0.9930 31627 0.9992 15156 0.9921
8/2 3065 0.9946 . 31637 0.9995 151384 0.9946
8/3 3071 0.9966 31645 0.9998 15237 0.9975
8/4 3074 0.9976 31649 0.9999 15245 0.9979
8/5 3077 0.9986 31651 1.0000 15253 0.9985
8/6 3079 0.9991 31652 1.0000 15258 0.9988
8/7 3080 0.9995 31652 1.0000 15261 0.9990
8/8 3081 0.9998 31652 1.0000 15263 0.9992
8/9 3082 1.0000 31652 1.0000 15266 0.9994
8/10 3082 1.0000 31652 1.0000 15268 0.9994
8/11 3082 1.0000 31652 1.0000 15270 0.9996
8/12 3082 1.0000 31652 1.0000 15271 0.9997
8/13 3082 1.0000 31652 1.0000 15273 0.9998
8/14 3082 1.0000 31652 1.0000 15273 0.99298
8/15 3082 1.0000 31652 1.0000 15276 1.0000

¢ Average for the years 1981-1985, 1987-1990. Early termination
date of project in 1986 precluded assessment of the entire
chinook, sockeye and chum salmon migration. The project’s
normal termination date precludes adequate assessment of coho

[T

and pink salmon escapement.
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Apperdix D.7 Historical age composition percentage, chum salmon, Goodnews Bay commercial catch end
escopement, 1982 - 1989.

Jotal yeers of life at meturity®

Age Composition 3 4 5 6 Total
1982 Sarple
Comvercial Size
Male 0.0 16.3 20.0 0.0 36.3
femate 0.7 29.6 32.7 0.7 63.7
Combined 135 0.7 45.9 52.7 0.7 100.0
Commercial Catchbd 97 6,348 7,288 97 13,829

Escapement saqples were not collected.

1983
Commerciel
MHale 0.9 15.3 22.7 0.5 39.4
Female 2.8 1.3 30.5 0.0 60.6
Combined 216 3.7 42.6 53.2 0.5 100.0
Commercial CatchP 250 2,882 3,600 3% 6,766
Escepement -
Male 0.6 19.0 37.3 0.0 56.9
Female 0.6 15.5 27.0 0.0 43.1
Comb ined 174 1.2 34.5 64.3 0.0 100.0
Escapement® 186 5,364 9,997 0 15,548
1984
Commercisl
Male 0.0 30.6 15.3 2.0 47.9
female 0.4 38.5 12.5 0.7 52.1
Combined 457 69.5 96.9 30.5 2.7 100.0
commercial Catch® 9,966 13,895 4,374 387 14,340
Escapement
Male 0.0 32.3 4.4 0.0 34,7
Female 0.0 56.6 8.7 0.0 63.3
Combined 90 0.0 B&.9 1141 0.0 100.0
Escapement® 0 104,670 13,069 0 117,739
1085
Cormercial
Male 0.0 27.8 14.4 0.0 59.1
Female 0.0 30.0 27.5 0.0 40.9
Combined 270 0.0 57.8 41.9 0.0 100.0
Commercial Catchb 0 2,765 2.004 0 4,784
Escapement
Mele 0.0 30.4 19.6 0.0 50.0
Female 0.0 28.3 21.7 0.0 50.0
Combined 46 0.0 58.7 41.3 0.0 100.0
Escapement® 0 14,690 10,335 0 25,025
~continued-
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Apperdi» D.7 (page 2 of 3)
Totel yesrs of life at maruriry®
Age Composition 3 4 5 6 Total
1984 Sample
Commercial Size
Mate 0.2 37.7 12.2 0.2 50.3
Female 0.5 36.0 12.5 0.7 49.7
Combined 353 0.7 73.7 24.7 0.9 100.0
Commercial CatchP 2 7,432 2,558 o3 10,355
Escapement
Hale 0.0 38.0 19.0 0.0 57.0
Female 0.0 33.0 10.0 0.0 43.0
Combined 21 0.0 7%.0 29.0 0.0 100.0
Escapement® 0 35,856 15,054 0 51,910
1987
Commerciel
Male 0 37.2 17.9 ] 55.1
Female 0 28.6 16.3 0 4.9
Combined 430 0 65.8 34,2 0 10.0
Commercial CatchP 0 13,414 6,967 0 20,381
Escapement
Male 6.0 37.3 30.2 0.0 87.5
Female 0.2 22.3 10.1 0.0 32.5
Combined 467 0.2 59.5° 40.3 0.0 100.0
Escapement® 81 22,503 15,218 0 37,802
1988
Commercial
Male .6 9.4 33.9 1.1 45.0
Female .2 13.6 40.7 0.4 55.0
Combined 469 .9 23.0 74.6 1.5 100.0
Commercial CatchB 282 7,613 24,671 493 33,059
Escapemant
Male 0.7 12.5 35.1 1.2 49.5
female 0.0 16.4 32.1 0.9 49.5
Combined 422 0.7 28.9 67.2 2.1 100.0
Escapement® 276 11,416 26,544 830 39,501
-contimied- ,
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Appendix D.7 (page 3 of 3)

Jotsl years of Life at maturity®

Age Composition 3 4 5 [ Total
1989 Sanple
Commercial Size
Mele 0.2 27.0 27.2 1.3 55.7
Female 0.2 20.9 22.6 0.6 44.3
Combined 540 0.4 48.0 49.8 1.9 100.0
Commercial Catchb 50 6,534 6,786 252 13,622
Escapement
Male 1.0 50.0 22.5 0 73.5
Female 0.0 19.6 6.9 0 26.5
Combined 1.0 69.6 29.4 0 100.0
Escapeiment® 150 10, 681 4,664 ] 19,495
2 Age classes are 8 total of fresh water and marine growth.
b age classes based on commercial catch samples.
3 Age classes besed on escapement samples. Escapement estimate based on the Goodnews River counting tower.

Preliminary data.

168



Appendix D.8 Summary of historical commercial harvest by period
Goodnews Bay District, chinook salmon, 1981-1990.

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE this date harvest harvest harvest harvest
6/12 0 0 0 0 0.00000
6/13 1 1252 1252 1252 0.00887
6/14 ) 0 0 0 0.00887
6/15 1 197 197 197 0.01161
6/16 2 251 1096 674 0.02443
6/17 1 362 362 362 0.02825
6/18 3 387 1706 1084 0.07569
6/19 2 2396 380 343 0.09971
6/20 4 358 2642 1013 0.14859
6/21 2 12398 1535 1417 0.17%986
6/22 1 1591 1591 1591 0.20199
6/23 3 583 1639 "1003 0.28360
6/24 3 476 988 695 0.32138
6/25 3 340 1896 1286 0.37623
6/26 2 352 416 384 0.40318
6/27 2 1627 3944 2786 0.45921
6/28 3 807 1307 1024 0.50503
6/29 2 330 457 394 0.52138
6/30 3 460 1551 979 0.58087
7/1 1 1156 1156 1156 0.60082
7/2 4 234 710 463 0.63832
7/3 2 156 391 274 0.65523
7/4 1 2301 2301 2301 0.67153
7/5 5 95 1809 656 0.72417
7/6 1 272 272 272 0.72795
7/7 6 196 1119 641 0.80888
7/8 3 147 495 277 0.82303
7/9 3 135 351 278 0.83485
7/10 3 156 203 186 0.8501¢
7/11 5 63 408 222 0.87002
7/12 2 327 737 532 0.8815%
7/13 2 66 135 . 101 0.88547
7/14 5 54 514 231 0.20380
7/15 3 77 354 204 0.91473
7/16 4 54 294 123 0.92330
7/17 1 2310 210 210 0.92623
7/18 4 54 217 100 0.93296
7/19 1 66 66 . 66 0.93366
7/20 4 75 152 124 0.94268
7/21 3 35 68 49 0.94617
7/22 2 80 228 - 154 0.94890

~continued-
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(page 2 of 3)

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE this date harvest harvest harvest harvest
7/23 4 17 97 48 0.95275
7/24 2 23 77 50 0.95460
7/25 5 0 82 35 0.9582%
7/26 1 0 0 0 0.95825
7/27 5 24 122 64 0.96256
7/28 2 5 21 13 0.96338
7/29 3 31 157 73 0.96557
7/30 4 16 73 36 0.96826
7/31 2 20 34 27 0.96941
8/1 6 12 78 37 0.97254
8/2 2 15 26 23 0.97362
8/3 6 9 102 47 0.97725
8/4 3 6 17 12 0.97817
8/5 4 12 54 27 0.97945
8/6 4 (3 79 27 0.98114
8/7 2 15 43 29 0.88225
8/8 6 0 60 17 0.98405
8/9 2 11 18 15 0.98477
8/10 6 5 78 28 0.98676
8/11 3 5 15 10 0.98765
8/12 4 7 47 25 0.98883
8/13 5 o 36 12 0.99000
8/14 3 8 41 20 0.99107
8/15 4 5 26 15 0.99188
8/16 4 0 12 5 0.99232
8/17 5 2 22 12 0.99323
8/18 3 0 8 5 0.99379
8/18 4 5 14 10 0.99448
8/20 4 1 12 7 0.99506
8/21 4 0 7 4 0.99544
8/22 4 3 17 10 0.99598
8/23 3 0 7 4 0.99632
8/24 4 2 17 9 0.99697
8/25 4 0 13 5 0.99724
8/26 4 2 8 5 0.99766
8/27 4 2 13 ) 0.99803
8/28 4 1 8 4 0.99846
8/29 S 2 4 3 0.59881
8/30 3 1 4 2 0.99899
8/31 4 1 6 3 0.999%921

-continued-
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(page 3 of 3)

DATE
9/1
9/2
5/3
5/4
9/5
9/6
9/7
9/8
9/9

No. Years
w/ fishing
period on  Minimum
this date harvest

o UTN D W WD
COO0OOOOOKHO

Maximum
harvest

171

ONvNKFHOOOANO N

Average

harvest

O OONMNK

Cumulative

proportion
harvest
0.99950
0.99973
0.99975
0.99987
0.99997
0.99997
0.99999
0.99999
1.00000



Appendix D.9S Summary of historical commercial harvest by period
: Goodnews Bay District, sockeye salmon, 1981-1990.

No. Years

w/ fishing - Cumulative

period on Minimum Maximum Average ‘proportion
DATE this date harvest harvest arvest harvest
6/12 0 0] 0] 0 0.00000
6/13 1 27 27 27 0.00023
6/14 0 0] 0] (0] 0.00023
6/15 1 70 70 70 0.00040
6/16 2 125 696 411 0.00338
6/17 1 744 744 744 0.00533
6/18 3 281 596 408 0.01042
6/19 2 478 551 515 ©0.01518
6/20 4 102 1589. . 752 0.02781
6/21 2 967 1280 1124 0.03739
6/22 1 569 569 569 0.03881
6/23 3 1029 2701 1732 . 0.05793
6/24 3 596 2120 1536 0.07917
6/25 3 1040 2087 1594 0.09986
6/26 2 1719 1909 1814 0.11660
6/27 2 685 952 819 0.13495
6/28 3 2097 3371 2800 0.16536
6/29 2 1422 3323 2373 0.17817
6/30 3 2037 8143 5091 0.22831
7/1 1 1143 1143 1143 0.24538
7/2 4 1818 8198 3695 0.29371
7/3 2 2589 5510 4050 0.32697
7/4 1 1598 1598 1598 0.34061
7/5 5 1254 4221 2582 0.38629
7/6 1 2346 2346 2346 0.39211
7/7 6 2057 4833 3448 0.47444
7/8 3 1231 3600 2320 0.50800
7/9 3 2167 3751 3020 0.54056
7/10 3 1759 4494 3157 0.57556
7/11 5 1397 3826 2511 0.64098
7/12 2 1444 2318 1881 0.65636
7/13 2 2046 2720 2383 0.66882
7/14 5 1039 3173 2277 0.71356
7/15 3 1229 4818 2942 0.75389
7/16 4 902 2841 1774 0.78015
7/17 1l 3936 3936 3936 0.78992
7/18 4 559 3049 1675 0.81385
7/19 1 1683 1683 1683 0.81824
7/20 4 395 3852 1840 0.84040
7/21 3 507 1318 904 0.85157
7/22 2 614 2207 1411 0.86229

-continued-
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Appendix D.9

No. Years

(page 2 of 3)

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE this date harvest harvest harvest harvest
7/23 4 162 874 546 0.87056
7/24 2 588 2458 1523 0.87971
7/25 5 0 1534 518 0.88800
7/26 1 0 0 0 0.88800
7/27 5 166 1270 538 0.89877
7/28 2 278 555 417 0.50171
7/29 3 630 1312 1045 0.591366
7/30 4 84 423 299 0.91764
7/31 2 300 803 552 0.92119
8/1 3 45 811 355 0.93193
8/2 2 256 338 296 0.93413
8/3 6 36 949 490 0.94493
8/4 3 188 208 195 0.94725
8/5 4 94 932 440 0.95418
8/6 4 34 498 240 0.95715
8/7 2 178 686 432 0.95977
8/8 6 0 926 259 0.96456
8/9 2 46 135 91 0.96538
8/10 6 18 659 326 0.97188
8/11 3 0 174 85 0.97299
8/12 4 17 564 238 0.97650
8/13 5 o) 204 106 0.97833
8/14 3 4 31e6 147 0.97981
8/15 4 ) 398 137 0.98167
8/16 4 0 110 35 0.98238
8/17 5 4 498 179 0.98500
8/18 3 0 120 72 0.98597
8/19 4 5 360 125 0.98768
8/20 4 0 138 60 0.98852
8/21 4 1 239 104 0.99031
8/22 4 7 353 120 0.99187
8/23 3 0 88 31 0.9523¢
8/24 4 1 244 90 0.99342
8/25 4 0] 90 37 0.99423
8/26 4 0 204 88 0.99525
8/27 4 0] 148 44 0.99577
8/28 4 1 79 48 0.99655
8/29 5 1 155 54 0.99737
8/30 3 0] 68 24 0.99779
8/31 4 0 88 44 0.99833

-continued-
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DATE
9/1
9/2
9/3
9/4
9/5
9/6
9/7
9/8
9/9

No. Years
w/ fishing
period on Minimum
this date harvest

SO S W WS
OO OQOOO0OQ0ONMO

(page 3 of 3)

Maximum
harvest

174

57
69
21
53
61
0
63
0
0]

Average
harvest

26

41

7

18

15

0

14

0

0

Cumulative
proportion

arvest
0.99883
0.99935
0.99944
0.99964
0.95981
0.99581
1.00000
1.00000
1.00000



Appendlx D.10 Summary of historical commercial harvest by period
Goodnews Bay District, chum salmon, 1981-1990.

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE this date harvest harvest arvest arvest
6/12 0 0 o) 0 0.00000
6/13 1 10 10 10 0.00015
6/14 1 o 0 0 0.00015
6/15 1 102 102. 102 0.00090
6/16 2 89 1091 590 0.00551
6/17 1 167 167 167 0.00672
6/18 3 194 501 316 0.01288
6/19 2 249 557 403 0.01937
6/20 4 165 3501 1110 0.04173
6/21 2 591 - 698 645 0.05090
6/22 1 708 708 708 0.05609
6/23 3 886 7833 3202 0.09484
6/24 3 594 1188 868 0.12213
6/25 3 724 2351 1472 0.15399
6/26 2 866 1241 1054 0.17147
6/27 2 691 728 710 0.19666
6/28 3 649 8365 3666 0.24048
6/29 2 425 1235 830 0.25296
6/30 3 13459 2048 1675 0.28468
7/1 1 710 710 710 0.29552
7/2 4 713 3434 2067 0.34522
7/3 2 1309 3074 2192 0.36991
7/4 1 1626 1626 1626 0.39392
7/5 5 976 3193 1777 0.44475
7/6 1 963 1963 963 0.45181
7/7 6 1357 4478 2210 0.55347
7/8 3 949 1894 1392 0.58880
7/9 3 1191 1371 1306 0.61726
7/10 3 1346 2085 1677 0.65730
7/11 5 562 5830 1884 0.71899
7/12 2 1057 1384 1221 0.73636
7/13 2 896 1143 1020 0.75153
7/14 5 601 2123 1340 0.80287
7/15 3 767 2495 1735 0.84673
7/16 4 476 1360 919 0.87650
7/17 1 1532 1532 1532 0.88773
7/18 4 488 1191 722 0.91263
7/19 1 506 5086 506 0.91629
7/20 4 479 1265 833 0.93754
7/21 3 233 467 380 0.94697
7/22 2 - 307 362 335 0.9545¢6

-continued-
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Appendix D.10 (page 2 of 3)

No. Years

w/ fishing Cumulative
period on Minimum Maximum Average proportion
DATE this date harvest harvest harvest harvest
7/23 4 35 301 192 - 0.96083
7/24 2 244 315 280 0.96493
7/25 5 0 236 151 0.96998
7/26 1 0 0 0 0.96998
7/27 ) 58 166 126 0.97546
7/28 2 89 93 91 0.97699
7/29 3 32 166 90 0.97990
7/30 4 42 124 94 0.98285
7/31 2 8 92 50 0.98358
8/1 6 22 61 49 0.98663
8/2 2 47 92 70 0.98764
8/3 6 22 105 50 0.98981
8/4 3 23 36 29 0.99050
8/5 4 21 63 32 0.99165
8/6 4 22 41 31 0.99259
8/7 2 16 21 19 0.99286
8/8 6 0 26 15 0.99346
8/9 2 19 45 32 0.99393
8/10 6 8 36 20 0.99476
8/11 3 10 25 16 0.99513
8/12 4 0 16 8 0.99542
8/13 5 2 22 10 0.99575
8/14 3 9 62 27 0.99648
8/15 4 0 10 5 0.99663
8/16 4 0 14 5 0.99684
8/17 5 6 22 10 0.99718
8/18 3 0 6 3 0.99726
8/19 4 2 16 7 0.99744
8/20 4 0 11 5 0.99761
8/21 4 0 127 35 0.99861
8/22 4 3 6 5 0.99875
8/23 3 0 6 2 0.99880
8/24 4 0 8 4 0.99886
8/25 4 0 4 2 0.99895
8/26 4 6] 42 13 0.99926
8/27 4 0 5 2 0.99933
8/28 4 0 11 4 0.99944
8/29 5 0 6 3 0.99955
8/30 3 0 2 1 0.99959
8/31 4 0 4 2 0.99967
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Appendix D.10

(page 3 of 3)

DATE

No. Years
w/ fishing
period on Minimum
this date harvest

9/1
9/2
9/3
9/4
9/5
9/6
9/7
9/8
9/9

=AU DWW S
OCO0O0O0O0CO0O00O0

Maximum
harvest

4
10

OQONO WM

Average

harvest

OOHOHMAMNMNMN

Cumulative
proportion

harvest

0.95971
0.95983
0.959588
0.99996
0.99958
0.99998
1.00000
1.00000
1.00000
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Appendix D.11 Summary of historical commercial harvest by period,
Goodnews Bay, coho salmon, 1979-1590.

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE this date harvest harvest harvest harvest
7/14 1 1 1 1 0.00000
7/15 0 0 0 0 0.00000
7/16 2 2 18 10 0.00004
7/17 0 0 0 0 0.00004
7/18 1 ) 5 5 0.00006
7/19 i 6 6 6 0.00007
7/20 2 1 111 56 0.00022
7/21 4 1 18 7 0.00029
7/22 0 0 0] 0 0.00029
7/23 3 13 1585 79 0.00070
7/24 - 2 14 33 24 0.00083
7/25 3 24 383 162 0.00176
7/26 1 40 40 40 0.00185
' 7/27 3 7 1059 378 0.00343
7/28 3 36 153 86 0.00412
7/29 4 5 91 33 0.00451
7/30 3 209 1306 584 0.00762
7/31 4 36 364 122 0.00901
8/1 6 56 2811 603 0.01607
8/2 3 203 1148 747 0.02128
8/3 S 66 3943 883 0.02802
8/4 5 92 949 568 0.03596
8/5 4 126 752 396 0.04247
8/6 5 314 4275 1673 0.05874
8/7 2 231 812 522 0.06213
8/8 6 547 2712 1425 0.08392
8/9 2 2163 2240 2202 0.09445
8/10 6 858 4198 1751 0.11989
8/11 4 663 6065 2618 0.14597
8/12 4 1255 -2074 1680 0.17516
8/13 6 1102 4852 2360 0.20623
8/14 3 1325 2374 2018 0.23115
8/15 6 1225 5999 3225 0.27682
8/16 3 1667 5456 3227 0.30393
8/17 6 1390 6880 3487 0.35657
8/18 4 1446 3864 2647 0.38822
8/19 4 1394 4180 2886 0.43075
8/20 5 68 89590 3761 0.46889
8/21 4 968 3459 1965 0.45755
8/22 6 1723 6731 3368 0.55053
8/23 4 1308 5306 3203 0.58366
8/24 5 1597 4356 3101 0.62362
8/25 5 1739 3709 2957 0.66796

-continued-
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Appendix D.11 (page 2 of 2)

No. Years

w/ fishing Cumulative

period on Minimum Maximum Average proportion
DATE thig date harvest harvest harvest arvest
8/26 4 1918 3249 2517 0.70661
8/27 5 1101 6625 3315 0.74165
8/28 4 1377 3629 2259 0.77585
8/29 6 725 4972 2460 0.81093
8/30 4 1483 3926 2734 0.84058
8/31 5 1125 3479 2410 0.87239
9/1 5 604 2778 1798 0.89783
5/2 4 653 3233 1541 0.92071
9/3 5 377 3822 2007 0.94147
9/4 3 374 2685 1567 0.96102
9/5 6 0 2695 1447 0.98239%
9/6 3 0 1715 956 0.98816
9/7 4 0] 1656 690 0.99610
9/8 3 0 843 281 1.00000
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Appendix F.1 Commercial freshwater fin fishery catch data, Kuskokwim Area, 1967-1990.

Number of Number Caught® Total Weight (lbs) Total Value ($)
Year Fishermen® Whitefish Burbot Whitefish Burbot Whitefish Burbot Total
1967 2,817 1,817
1968 6,182 , 3,080
1569 6,393 ' 3,196
1970 10,337 3,049
1971
1972
1973
1974
1975
1976
1877 3 718 0 c 0 852 o a52
1978 b 1,735 0 6,017 0 c 0 c
1979 b 3,219 0 11,211 0 C 0 c
1980 4 603 4] 2,173 0 830 o 830
1981 4 1,197 (8] 4,620 0 2,310 0 2,310
1982 5 1,512 0 6,219 0 2,856 0 2,856
1583 0 4] 0 0 0 0 Q 0
1984 2 0 651 0 C 0 C c
1985 ) B85 1,829 2,275 2,016 1,137 455 1,593
1986 3 g 0 0 3,428 4] 857 857
1987 4 417 0 1,260 0 1,008 0 1,008
1988 3 c c 2,588 7 1,991 3 1,994
1989 7 178 282 583 270 501 597 1,098
1990 11 1664 C 5,502 10 5,166 5 5,171
a Does not include catches incidental to the commercial salmon fishery.
b Does not include fisherman who delivered catches incidental to the commercial salmon

fishery.
Data not available.
Preliminary data.

0
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Appendix G.1 Commercial miscellaneous saltwater finfish fishery catch
data, Kuskokwim Area, 1988-1990.

Number of Number Total Weight Total Value
Year Fishermen Species Caught (1bs) ($)
1988 4 Tom Cod? b 439 878
1989 2 Tom Cod b 591 1,180
1990 1 Tom Cod 300 221 442

a Tom Cod is the "local" name for Saffron Cod (Eleginus gracilis).
b Data not available
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Appendix H.1 Estimated blomass and commercial harvest of Pacific herring in Kuskokwim Arsa fishing
districts, Alaska, 1981-1990.

Estimated Estimated Exploitetion
Bilomass Harvest Value Rate
District (st) Sac-roe Dait Wsste Totel RosX ($ X 1000) (X
1990
Security Covae 2650 174 60 0 234 8.7 94 8.8
Goodnews Bay 2577 427 28 0 455 12.2 314 12.7
Cape Avinof 2020 49 1 0 50 12.40 35 2.5
Nelson Is. 2705 - - - - - - -
Munivak Is. 422 - - - - - _ I
Total 10374 650 a5 0 739 11.1 443 7.1
1989
Security Cove 2830 544 10 0 554 9.4 256 19.6
Goodnews Bay 4044 453 162 (4] 616 8.4 33S 15.2
Cape Avinof 689 90 39 0 129 8.0 54 18.7
Relson Is, 3316 122 100 11 233 8.5 57 7.0
Nunivak Ts. 637 79 37 _D _116 9.4 LY 8.8
Total 11496 1289 347 1l 1647 8.8 244 14.3
1988
Security Cove 4506 324 0 0 324 9.3 362 6.6
Goodnews Bay 4479 423 10 0 483 8.0 463 10.8
Cape Avinof 4108 348 0 1] 348 8.6 264 8.5
Nelson Is. 7152 760 15 0 775 9.2 713 10.8
Nunivek Is. 2800 — - - - - - _—
Total 23445 1905 25 0 1930 8.8 1802 8.2
1587
Security Cove 2300 312 1 0 313 9.7 242 13.6
Goodnaws Bay 2000 179 142 0 21 2.3 133 16.1
Nelson Is. 8100 91S 8 0 923 9.2 661 11.4
Ronivak 1s. 4400 254 160 _0 434 7.8 23 KN
Total 16800 1660 an 0 1971 8.7 1267 11.7
1986
Security Cove 3700 747 4 0 751 11.2 535 20.3
Goodnews Bay 3000 554 3 0 557 10.4 325 18.6
Relson Is. 7300 852 34 0 886 10.3 428 12.1
Funivek Is. 6000 489 42 _0 511 10 213 8.5
Total 20000 2622 83 0 2705 10.5 1501 13.5
1985
Sacurity Cove 4900 703 1] Iy 733 10.1 3558 15.0
Goodnews Bay 4300 711 0 13 224 8.2 309 16.8
Nelson Is. 9500 967 10 1] 4§77 10.6 527 10.3
Nunivak Ts. s700 34 _ 9 _ 0 358 8.9 _lag 6.3
Total 24400 2730 19 43 2792 9.8 1337 11.4
1984
Security Cove 5100 325 0 10 335 11.8 110 6.6
Goodnews Bay 4100 667 _0 _50 _717 10.1 _168 12.5
Total 9200 992 0 60 1052 10.§ 278 11.4
1983
Sacurity Cove 6400 966 107 0 1073 9.4 443 16.8
Goodnews Bay 3200 426 _9 _0 435 9.4 _18s 13,6
Totsal 9600 1392 116 a0 1508 9.4 628 15.7
1982
Security Cove 5100 707 106 0 813 9.3 271 15.9
Goodnews Bay 2600 437 A9 _ 0 _48 9.5 _i88 18,2
Total 7700 1144 .158 0 1299 9.4 459 16.9
1981
Security Cove 8300 1150 23 0 1173 8.1 347 14.1
Goodnews By ~ _4300 558 99 _0 657 1.2 196 15,9
Total 12600 1708 122 0 1830 8.0 543 14.5
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Appendix H.2 Pacific harring subsistence harvest (st) and effort data from selected Kuskokwim Area, Alaska, 1975-199Q+.

Yoar
Village 1975 1976 1977 1978 1979 1980 1981 1982 1983 1964 19835 1986 1987 1988 198% 1990
Belsop Island
Tununak 22 15 57 kl:} 34 65 40 48 94 e 43 63 48 49 §7 54
Umkumiut 3 9 3 11 a 3 10 0 ° a @ ] d d d d
Toksook Bay 4 35 21 a7 51 29 14 as - - 46 70 51 59 52 46
Nightmte - - - - - - - - - - 3* 21 15 16 15 18
Nawtok - - - - - - - - - - _™ 3 1o 1z 0 _38
Total a9 59 a1 B85 23 97 13 83 4 - 99 187 124 136 124 126
Ho. of Fishing
Families 109 42 30 83 54 70 93 65 43 - 65t 72" 96 104 -+ 100
Bunjvak Tsland
Makoryuk - - - - - - - - - - <1 <1 - @ @ 5
Ho. of Fiahing
Familisa - - - - - - - - - - 11 [ - e ] 19
Other Kuskokw alt
Chetormak - - - hd - - - - - - 130 c 14 ] [ .
Kipouk - - - - - - - - - - g [ 14 < L] @
¥ongiganak - - - - - - - - - k] 2 -] a a L]
Kwigillingok -~ i 1 _- _8& 33 __ 1 _- _=- _ 35 _& _< e s @
Total - 11 1 - 8 13 - 13 - - 30 2 28 a ] ]
He. of Fishing
Families - -] 9 - z2 19 - Z1 - - 55" 12% 49 ® a e
ALYy Areas Combined
Total Catch 92 75 a5 1 112 121 15 107 103 11 128 177 155 126 124 145
No. of Fishing
Familles 143 91 129 112 160 150 139 89 a0 47 175° 131 184 104 == 119

a Subsistence survey results are ballavad to accurately raflect harvest trends, however,
roported catches reflsct minirum flgures since all flahermen cannct be contacted.

b Pishing families were not interviewed or only a portion of fishing familiaes ware
interviewsd as catch was enumerated while on drying racks,

¢ Survey not allowad by villaga council.
Unkumiut effort includad with Toksook Bay and Nightaute.

a Not surveyed.
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Appendix H.3 Number of buyers and fishermen participating in Kuskokwim
Area Pacific herring fisheries, Alaska, 1981-1989.

Number of Number of Number of
Year District Buyers Fishermen Deliveries
1990 Security Cove 9 52 77
Goodnews Bay 3 126 530
Cape Avinof 1 101 109
Nelson Island No commercial opening
Nunivak Island No commercial opening
1989 Security Cove 8 104 108
"Goodnews Bay 6 138 533
Cape Avinof 3 147 335
Nelson Island 4 162 438
Nunivak Island 3 45 210
1988 Security Cove 4 31 51
Goadnews Bay 6 60 309
Cape Avinof 1 98 485
Nelson Island 7 174 547
Nunivak Island. No commercial opening
1987 Security Cove 8 65 67
Goodnews Bay 4 117 191
Nelson Island 9 235 633
Nunivak Island 4 61 34)
1986 Security Cove 11 88 199
Goodnews Bay 5 104 319
Nelson Island 4 163 1,099
Nunivak Island 5 36 284
1985 Securicy Cove 6 107 268
Goodnews Bay 5 83 420
Nelson Island 6 143 776
Nunivak Island 5 37 273
1984 Security Cove 4 38 86
Goodnews Bay 4 130 390
1983 Security Cove 6 94 312
Goodnews Bay 4 84 225
1982 Security Cove 3 107 250
Goodnews Bay 3 84 297
1981 Security Cove 7 113 311
Goodnews Bay ’ 5 175 479
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) NAME PLEASE WRITE THE NUMBER OF ALL SALMON
: CAUGHY EACH DAY BY PEOPLE LIVING IN YOUR
g HOUSE. PLEASE INGLUDE SALMON THAT WERE
e GIVEN TO PEOPLE WHO UVE IN OTHEA HOUSES
@ AND SALMON THAT WERE CAUGHT FOR DOGFOOD.
g DO NOT INGLUDE SALMON SOLD WHEN COMMERCIAL
: FISHING.
g Thie sslendar Is senl 1o you by tho WHEN DONE SALMON FiSHING FOR THE YEAR, FOLD
Alaska Depanmeni of Fish and Game THIS CALENDAR SO THAT THE ADDRESS ON THE
in Bethel. BACK IS VISIBLE AND DROP IN THE MAIL. POSTAGE
IS NOT NEEDED.
JUNE 1990 SUBSISTENCE SALMON CALENDAR
WHAT DATE DID YOU START SUBSISTENCE SALMON FRIDAY | SATURDAY
FISHING THIS YEAR? 1 2
PLEASE WRITE HERE TIIE TOTAL NUMBER OF SALMON
CAUGHT IN MAY. XING KNG
KING CHUM RED CHUM CHUM
RED RED
SUNDAY MONDAY | TUESDAY |WEDNESDAY| THURSDAY
3 4 ) 6 7 8 9
TAAYAOQOVAK = XING KING XING KNG KNG KING KRG
1QALLUK =| CHUM CHUM CHUM CHUM CHUM CHUM CHUM
SAYAX =| RED RED RED AED RED AED RED
10 11 12 13 14 16 16
KNG KNG KNG XWNG WING KNG KING
CHUM CRUM CRUM GHUM CHUM CHUM CHUM
RED RED RED REO RED RED RED
17 18 19 20 21 22 23
KING KNG XWNG KING KING KNG KWNG
CHUM, CHUM CHUM CHUM CHUM cHUM CHUM
RED RED RED RED RED RED RED
24 25 26 27 28 29 30
KNG XNG KNG KING KRG KNG XiING
CHUM CRUM CHUM CHUM CHUM CHUM CHUM
RED RED RED RED fRED RED REO
JULY 1990 SUBSISTENCE SALMON CALENDAR
SUNDAY MONDAY TUESDAY | WEDNESDAY| THURSDAY FRIDAY | SATURDAY
1 2 3 4 5 6 7
KING KNG XING XING KNG KNG KING
CHUM _________ | CHUM CHUM CHUM CHUM CHUM . | CHUM
RED RED RED RED RED RED RED
8 9 10 11 12 13 14
TARYAQVAX = KiNG XNQ KING KNG XING KING KNG
(OALLUK = CHUM CHUM CHUM CHUM CHOM CHUM CHUM
SAYAX = RED RED RED RED RED AED RED
15 16 17 18 19 20 21
KWNO XIRG XINQ KNG KNG KIND KNG
CHUM CHUM CHUM CHUM. CHUM CHUM THUM
RED RED RED RED RED RED RED
22 23 24 25 26 27 28
TARYAOVAK =| XING KNG NG KNG KNG K0 XING
IQALLUK =| CHUM CHUM CHUM Crelad CHUM CHUM CHUM
SAYAK =| RED RED RED RED AED RED RED
QAXDBYAD m| SLVER SUVER SHVER B8R VER SKVER BULVEA SLLVER
29 30 31 Breeding mee o) Malure temale
XHO KHO KNG
CHUM CHUM GreuM
RED RED RED
BLVER swven SLVER Common name: Chom salmon
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NAME

SOUS)I|AQNE JO UO(BIAI]

TARYAOVAK =
KALLUR =
SAYAK =
QAKNYAQ =

IQALLUK =
SAYAX =
GAKRYAC =

This calendar is sonl 1o you by ihe
Alaska Department of Fish and Game

In Bethal,

AUGUST 1990

LI ASE WNRITE THE NUMBER OF ALL SALMON
CAUGHY LACH DAY BY PEOPLE LIVING IN YOUA
HOUSE. PLEASE INCLUDE SALMON THAT WERE
GIVEN TO PEOPLE WHO LIVE N OTHER HOUSES

AND SALMON THAT WERE CAUGHT FOAR DOGFOOD.
0O NOT INCLUDE SALMON SOLD WHEN COMMERCIAL

FISHING.

WHEN DONE SALMON FISHING FOR THE YEAR, FOLD
THIS CALENDAR SO THAT THE ADDRESS ON THE

BACK IS VISIBLE AND DROP IN THE MAIL. POSTAGE
IS NOT NEEOED.

SUBSISTENCE SALMON CALENDAR

WEONESDAY| THURSDAY FRIDAY SATURDAY
1 2 3 4
KING XING KING KNG
R CHUM CHUM CHUM CHUM
. AED RED RED RED
Comman Nema: Sliver Ssimoa SHVER SuvEs SILVER SHLVER
SUNDAY MONDAY TUESOAY
5 6 7 8 9 10 11
KNG KNG KWG ... __ | KINO__  ____ | KNG KNG KNG
CHUN CHUM CHUM CHUM __ ____ | CHUMK CHUM CHUM
REO AED 1134 RED RED REO RED
SHVER SILVER_______ | SILVER SILVER_____ | SLVER SILVER SRLVER
12 13 14 15 16 17 18
KING KNG NG HING HING KING RING
CHUM CHUM CHLM CHUM CHUM CHUM CHUM
RED AED RED AED RAED REO RED
SAVER SVER SILVER . ___ | SILVER SWLVER SAVER SALVER
18 20 21 22 23 24 25
CHUM CHUM, CHuM. . | cHUM CHUM CNUM CHUM
REO RED__. . ___ | RED RED RED REO RED
SWVER SLVER SILVER - | swver SLVER SRVER _____ | SnvER
26 27 28 29 30 31
CHUM CRUM —— | CruM CHUM __ . _ | cHUM CHUM
RED RED HED _. RED RED RAED -
SILVER SWVER SILVEA SRVEA__ | SHVER BILVER —ﬁ

SEPTEMBER 1990 SuUBSISTENCE SALMON CALENDAR

SATURDAY
A 1
T m———— e eyl - CHUK
— o= . RED
a = — = SLVERW___
SUNDAY MONDAY TUESDAY |WEDNESDAY| THURSDAY FRIDAY
2 3 4 5 6 7 8
(OALLUK=| CHUM . | CHUM . | CNUM | CHUM .. ____ | CHUM CHUM CHUM
SAYAK =| RED RED, - — . | RED — REOD REO RED REO
OARNYAO x| SILVER SAVER SLVER ____ | SWVER SHVER SILVER SWVER
9 10 11 12 13. 14 i85
CHUM . . | CHUM CRUM CHUM __ __ | CHUM CHUM CHUM
REO - RED RED AED AED REO RED
SILVER SWVEA._____._ | StWLWVER SILVEN_____ | S&AVER SILVER SRLVEA_____
16 17 18 19 20 21 22
CHUM, CHUM CHUM CHUM CHUM oM crm
RED RED REO RED RED RED RED
SuVER SW.VER SILVER SRVER SWVER &h.VER SWVER
23 24 25 28 27 28 29
CRUM CHUM CHUM CHUM CHUM CHUM GHUM
REO RED REO RED RED RED REO
SHLVER SR VER SILVER SILVEAR SILVER __ ___ | SILVER SWVER
30 PLEASE WRITE HERE THE TOTAL NUMBER OF SALMON CAUGHT
IN OCTOBER.
CTHUM
RED
BUVER cHum RED SILVER
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Dear Kuskokwim Area Resident,

Each spring the Alaska Department of Fish and Game mails
subsistence catch calendars to Kuskokwim area households that
harvest salmon for subsistence use. This postcard was mailed to you
as part of our effort to collect information about the harvest of
Kuskakwim salmon. We would appreciate your assistance.

Please take a8 moment to {ill out the boltom back side of this card and

drop it in the mail to us, No stamp is necessary, postage is already
atd. This information will be used to help make sure that there will
e enough salmon for subsistence vse.

Thank you,
Subsistence Division Olfice
Room 214, BNC Complex
Belhel (543-3100)

65566 MV 13413d

88LI x0g 'O'd

sweo) pue yst Jo 1da( exsery
20UNSISANG JO UOISTAI(Y

{correct your address if necessary)
NAME:
PO, BOX:
CITY, STATE:
ZAPCODE:

Division of Subsistence NO FOSTAQGE

Alaska Dept. of Fish and Game ” | | ” N aay
P.O.Box 1788 IN THE
Bethel, AK 99559 STATED

T

|

. ]

BUSINESS REPLY MAIL S

First Class Mail Permil No. 50 Fairbanks, AK. ——

]

Postage Wilt Be Paid By Addressee EE——

State of Alaska
Department of Fish and Game
Subsistence Division
P.O.Box 1788
Bethel, AK 99559-1788

Did your hgusehold harvest salmon In 1990 for subsistence use?
{include the salmon kept for subsistence when o rclal fishing)  Yeg No

1low many salmon did your household harvest for subsistence?

{include those eaten, frozen, dricd, tmoked, canned, or used as dogfood)

Chinvok Chum Sockeye Coho

(Kings) ¢ (Dogsy — (Reds) — (Sitvers]
What type(s) of gear did your houschold use to catch subsistence salmon ?

Set net Drifl net Fishwheel Rod and reel

Please wrlle comments and suggestions here:




Division of Subsistence; Bethel

King= ‘taryagvak,” Chum= “igulluk,” Sockeye = "sayak,” Silvers “qakiiyaq”
Communily HHID# & Name
Date of Survey Person Interviewed
Interviewer Relation to HH
KUSKOKWIM AREA 1990 POST-SEASON SUBSISTENCE
SALMON HARVEST SURVEY
* (Questions marked with an asterisk arc asked of ajl households interviewed)

*]. We wonid like to make sure we have the correct name and address for this housebhold.

Name of houschold bead:

Mailing address:
2. Do you have u salmon harvest calendar?

Yes_ , No__ , Maileditin___, Didn'treccive__, Didn’tuse

=3, Did anyone living in this house fish for subsistence salmon this year?

A. No___: Don'tusuallyfish | Usually fish

Did this houschold help another houschold put up salmon?
No ___ (Goto Question 6, next page)
Yes :
Which households did this household help (Who, Names, HHID)

How many salmon did this household get? (are they all on the calendar?)

KINGS CHUMS SOCKEYES SILVERS
(“chinook™) (*dogs™) ("red”) ("coho”)
Do you know how many salmon all of you caught? No
KINGS CHUMS SOCKEYES SILVERS

(Go 1o Quesition 6, nex1 page)

B. YCS= 1. (For calendar holders) (Por Non-calendar holders, sec next page)
Are all of the sulmon this household canght listed on the calendar?
(Ask about salmon cooked, caten, (rozen, dog (0od, given away)
1. Yes _ : (W calendar was not ruccived in Bethel or is unavailable, get estimates)
Kings Chums Sockeyes Silvers
Did other households fish with you?
no

yecs : (Who, Names, HIIID)

Are the salmon that were caught, for this household only?

yes_
no : What other lbovseholds are they for?
How many are for this household?
KINGS Ci{UMS SOCKEYES SILVERS

(Gio 10 Question 3, next pape)

2. No

How many subsistence salmon did members of this housebold catch?

KINGS CIIUMS SOCKEYES SILVERS
Did other households fish with you?
no
ycs ¢ (Who, Names, [THID)

Are the sulmon that were canght, for this household only?

yes
no : What other households are they for?
How muny are for this household?
KINGS CHUMS SOCKLYRS SILVERS

(Go 10 Question 4, next page)
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Division of Subsistcncc; Bethel

*7.

*10.

1. (For Non-calendar holders)
How many subsistence salmon did members of this household catch?

(Ask about salmon cooked, caten, [rozen, dog food, given away)

KINGS CIHHUMS SOCKEYES SILVERS
Did other households fish with you?
no____
yes ¢ (Who, Names, 1111ID)

Are the salmon that were caught, for this household only?

yes (Go 10 Question 4)
no ___ : What other households are they for?
How many are for this household?
KINGS CHHUMS SOCKEYES SILVERS

(Go o Question 4)

Did you harvest siutmon for dog food?

No___ (Go1o Question 5)
Yes_
How many?
CIHUMS SOCKLY RS SILVERS
("dogsT) (Creds”) ("eohos™)
Are these on the calendar? Yes  , No

How many dogs do you have?

What type(s) of fishing gear was used for catching subsistence salmon this year?
Drift net , Fish wheel , Scining , Spear
Set net Rod-and-recl ,  Other (Jdeniify)

—t

Does this honsehold commercial fish?
No (Go 10 Question 7)

Yes @ (Where?  _ Kuskokwim ___Yukon __Bristol Bay)
Did you keep any of your commercial caught salmon for subsistence use?
No __ (Go1oguestion 7)
Yes :

How many did you keep?
KINGS CHUMS SOCKEYES SILVERS

Are these listed on the salmon calendar? Yes , No

How many people live in this bousehold?

(For subsisience {ishing hauseholds only)
flow were the salmon and szlmon runs this year?

Do you have anything you would like to say about fishing regolations, such as problems or
changes you would like to ste? (record commcnts here)

Would you like to receive u sumimary of results of this survey? Yes , No

193



